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This research investigated professional development in place-based (PB)
methodology on the efficacy of science teachers. While teachers are expected to use best
practices they do not always implement them due to a lack of efficacy in implementation.
A professional development program (PD) was designed to increase confidence among
teachers planning to incorporate PB methods. Place-based education (PBE) is recognized
as a best-practice among professional educators. PBE includes the selection, design and
engagement with science using the geographic place as the content. The literature reports
that student learning and teacher efficacy will improve when teachers are prepared
effectively in PB practices. This dissertation research examined the effects of PD in PB
methodology and its influence on the efficacy of seven science teachers who participated
in this research. An exploratory, qualitative research approach was used to study the
characteristics of change among teachers. Qualitative information was collected about the
teachers’ confidence with PBE methodology and practices through interviews, in
reflective journals and through observations of them working with students in PB
settings. Changes in teacher efficacy were accompanied by their becoming more
intentional with PBE, networking with experts and expressing a commitment to connect
content with the community. The consistency of changes in efficacy among the seven

teachers in the study was mixed. Three of the teachers became more confident in their
approach to teaching using PB methods and reported the gain in confidence was
influenced by the PBE professional development. Three teachers reported that the PD had
little effect on their efficacy as teachers to implement PBE. These teachers cited
complications from more critical issues in their careers such as time to prepare PBE
lessons and meaningful participation in the PD. Those difficulties proved to be
hindrances in developing efficacy in implementing PBE. Themes emerging from this
research are: PBE is accepted by teachers as a positive methodology to improve efficacy;
PBE was recognized as connecting students with and engaging them in learning about
their local community and environment; longevity in teaching does not equate with
efficacy, and the level of efficacy improves when teachers meaningfully engage in PBE.
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CHAPTER I
INTRODUCTION
This study examined learning about science; in particular, the science of nature
and the environment, and teacher efficacy, or confidence in teaching science. In doing
so, it attends to professional development for elementary and secondary teachers being
prepared in place-based (PB) teaching about the environment.
One method of teaching about nature and engaging the student in his or her
environment is place-based education (PBE). It has been shown to enhance students’
cognitive abilities, and their affective, and social learning(Gruenewald, 2003; Dyment,
2005; Knapp, 2005). Most importantly, it has been shown to provide greater motivation
and attitude change in teachers than conventional teaching methods and is, therefore, an
appropriate focus for this study in teacher efficacy. Place-based education was the
methodology informing the teachers in this study. Hereafter, study of nature will be
called science and place-based methods are the approach used in the teacher education
program with the intention of addressing issues in science.
The Problem
There are numerous issues that are chronically being addressed in science
education, largely due to the dynamic nature of the content, classroom practices, and
theories of learning. Several of those issues involve a minimal, at best, relationship with
the content and practices of science, especially related to the natural environment and
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low scores on science education assessments (NGSS Lead States, 2013; UNESCO,
2013; Louv, 2005; Nabhan and Trimble, 1994). Additionally, teachers often fail to
incorporate lessons in and about the environment with which students interact on a
regular basis, yet many teachers believe they are successfully incorporating those topics
in their lessons (Loughran, Mulhall, and Barry, 2012). The problem addressed in this
study is: despite teacher education in best practices, research shows that teachers, in
general, may not have the confidence to utilize them in their teaching. This issue is one
of low teacher efficacy, which results in students’ continued lack of engagement with
the environment. This research was intended to examine the role of professional
development in place-based education on teacher efficacy.
Research studies and philosophical treatises have focused on the relationship
between knowledge about nature and experience in nature during the past five decades
(Carson, 1962; Nabhan & Trimble, 1994; Louv, 2005). In 2013, the Next Generation
Science Standards addressed the improvement of authentic science learning and student
experiences by incorporating more doing of authentic science (NGSS, Lead States,
2013). Place-based education methods present authentic and appropriate practices that
encourage engagement with science. They suggest:
Scientific practices are the behaviors that scientists engage in as they investigate
and build models and theories about the natural world. The National Research Council
(NRC) uses the term practices instead of a term like “skills” to emphasize that engaging
in scientific inquiry requires coordination of both knowledge and skills simultaneously.
Use of the term practices helps avoid the interpretation of skill as rote mastery of an
activity or procedure. Part of the NRC’s intent is to better explain and extend what is
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meant by ‘inquiry’ in science and the range of cognitive, social, and physical practices
that it requires (para.2).
Science educators are seeking to improve science learning and science teaching
through professional development. Professional development often has as its goal an
improvement in pedagogical content, or improving the teacher’s confidence to use
teaching methodologies that engage students in meaningful ways with the content of
science. The rationale is that professional development provides a means to prepare
teachers to meet rigorous expectations set for students (NGSS, Lead States, 2013; Louv,
2005; Nabhan and Trimble, 1994; VanAalderen-Smeets, Walma, VanderMolen and
Asma, 2012; Jones and Carter, 2007).
The Handbook of Research on Science Education also discusses issues in efficacy
and devotes much attention to this subject (Abell & Lederman, 2007). The last six
chapters of the book culminate in the issues that remain after decades of teacher
professional development in science education. Why are elementary teachers not teaching
science? Why are teachers not incorporating the best practices they have been trained to
use? Why do teachers believe they are implementing best practices, yet observations do
not confirm their implementation? (Abell & Lederman, 2007; VanAalderen-Smeets,
Walma, VanderMolen and Asma, 2012; Jones & Carter, 2007). TIMSS (2011) study
draws attention to the important relationship between student achievement and teacher
efficacy. The current study investigates that relationship.
Statement of Purpose
The major purpose of this dissertation is to explore and learn from the relationship
between teacher efficacy and professional development in place-based learning. It is

4
believed that professional development may be designed and delivered to teachers so that
it addresses the value in teaching science (the beliefs) and classroom practices (the
practices), and boosts teacher confidence. The result will be an increase in the efficacy of
teachers who teach science.
As the basis for this research, literature about place-based education, teacher
professional development, and teacher efficacy was explored. Recent studies by Chang
(2010) and Farah (2011) examined teacher beliefs and efficacy. More specifically, Chang
(2010) determined a relationship between professional preparation and an increase in
efficacy in beginning math teachers. Farah (2011) noted a positive relationship between
efficacy and student learning as it applied to the teaching of technology, and a study by
Munoz (2008) correlated teacher efficacy with student achievement. Individual change
and constraints to change within the larger social contexts of school were examined.
While these researchers discuss teacher efficacy in terms of subject matter, they do not
associate efficacy with a proven classroom methodology such as PBE. It is this
association that provides the link between beliefs and implementation. Thus, the
questions of teacher efficacy remain.
Research Questions. Three research questions were investigated in the current
study. They are:
1. What evidence is there that place-based professional development affects
teachers in terms of efficacy, namely their beliefs and practices?
2. What factors affect teachers’ self-efficacy?
3. How do teachers account for changes in their efficacy?
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The general hypothesis was that the best characteristics of place-based teacher
education build confidence. The application of place-based education results in selfrealized positive changes in science teaching through changes in efficacy.
Defining the Terms
Place-based Education (PBE). PBE may be defined as “quality experiences in
local settings” and is an emergent educational field in the 21st century (Knapp, 2005, p.
277). However, reviews of the literature suggest that PBE has persisted for decades and
probably started with Dewey (1938) and Carson (1962), and in later years was revived by
Dillard (1974). It incorporates the local community, and the learner’s environment is the
geographical place. This place provides the context for learning. It is largely studentcentered and is enhanced by skills provided by community members. PBE is thematic
and frequently includes learning in social science and language arts. PBE may refer to a
methodology, practices, or place-based learning (PBL) and has been substantiated by
current research as a positive method of teaching (Gruenewald, 2003; Dyment, 2005;
Knapp, 2005). While PBE provides benefits for students and teachers in terms of attitude
and motivation, the focus of this study was the use of PBE to enhance teacher efficacy
through teacher professional development.
After an analysis of place-based literature, Smith (2002) determined patterns in placebased education. Common patterns are:


cultural studies including oral and written histories



nature investigation, including water testing and observation of a habitat



real-world problem-solving, including implementation of these changes
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interaction with local business and community members, including internships
and career exploration



immersion into community functions such as town and council meetings
Place-based learning, therefore, encompasses both curricular content and

instructional methodologies. Place-based methods typically result in (Smith, 2002;
Woodhouse & Knapp, 2000):


multidisciplinary and thematic content



students designing learning, based on curiosities



teachers facilitating learning experiences by networking within the community



curriculum based on local phenomena



problem solving about self, others, and ecological economic, historical, and
cultural elements of the geographical place



authentic data collection and analysis
In addition, PBE has been successful in Advanced Placement (AP) and other high

stakes classes as it encourages alignment with national and state standards (Saracino,
2010) such as the Next Generation Science Standards (NGSS Lead States, 2013). The
curriculum and pedagogy of place-based learning converge in a response to feeling
“alienated from nature and human nature” and in authenticating content to the learner and
his or her community (Woodhouse & Knapp, 2000, cited by Knapp, 2005). In this
research, the term “place-based” will include elements of history and historical characters
who worked the land, the present community of people, the environmental issues they
work to remedy, and the learners.
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Indicators. Indicators for this study inform the observer that progress is being
made toward the intended goal of implementation of place-based methods and an
increased teacher efficacy. For example, the place-based elements listed above (such as
teachers facilitating learning experiences by networking within the community and
curriculum based on local phenomena) are indicators of a place-based lesson. They
provide evidence that progress is being made toward the goal for the lesson. “Indicators
represent the valued attributes and characteristics of something” (Jenness, 2001). The
following elements are indicators used in the observation stage of this research:


Thematic



Student interest



Set in place



Active, problem solving



Teacher-student interaction



Student-student interaction



Student community interaction



Authentic engagement in the place



Content, standards aligned Environmentally focused
Teacher Efficacy. Teaching practices are behaviors enacted by teachers in their

classroom and are dependent upon teacher efficacy, which consist of teacher beliefs,
confidence and attitude about teaching. Tschannen-Moran and Woolfolk-Hoy (2012)
define teacher efficacy as thoughts, values, and feelings about science. These authors
extend the belief that a desire to learn about science and a feeling of understanding of
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science are embedded within teacher efficacy. To clarify, self-efficacy as it has been
defined by Bandura (2000), includes feelings and thoughts about science, confidence in
teaching science, and how individuals practice as science professionals. Prior research
on the self-efficacy of teachers has addressed the desire to learn about science, teaching
science, and understanding science. Each has been shown to be embedded within teacher
efficacy. As it lends itself to this study on teaching, efficacy attends to the beliefs of
teachers and how those beliefs relate to behaviors, specifically through the
implementation of place-based lessons. Research has suggested self-efficacy is related to
teachers’ abilities to overcome hurdles in their teaching, such as stress, time, struggling
or defiant students and other systematic issues that occur when working in a school
setting.
This study addresses issues in science, in particular, a lack of teacher efficacy by
using indicators to observe the implementation of professional development in placebased methods.
Potential benefits of this research include the design of greater opportunities for
the teacher-as-learner within professional development (Loughran, 2007) and the
implementation of best practice skills. The research will enable science researchers and
educators to focus their energy on positive changes in the learning of skills appropriate
for students. The changes may include easier adjustments to a changing, global
environment, a closer relationship with nature, higher levels of performance and greater
engagement in science, and skills that make students competitive in the global economy
(NGSS Lead States, 2013; UNESCO, 2013; Louv, 2005; Nabhan and Trimble, 1994).
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Chapter 2 addresses the research literature on the topics of professional
development, place-based education, and teacher efficacy in greater breadth and depth.
The results of prior research studies will be discussed critically to determine the researchbased status of the topics of professional development, PBE, and teacher efficacy.
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CHAPTER II
THE THEORETICAL BASIS FOR THE RESEARCH AND LITERATURE REVIEW

This research was intended to examine the role of professional development (PD)
in place-based education on teacher efficacy. A description of the theoretical foundation
and a review of the literature on teacher efficacy and professional development in placebased learning is the principal objective of this chapter. A challenge, experienced by the
present research, was to identify and analyze the teacher voice in science education
research. Loughran (2007) noted that research in science education is conducted largely
with the voice of researcher, not the classroom teacher of science. As reported in a study
of elementary teachers’ content knowledge (Schibeci and Hickey, 2000), science
education researchers typically observe classrooms and teachers, but many researchers
have never been a teacher in a classroom themselves, rather the researchers are often
university faculty members. Research that draws on the voice of the teacher is believed to
reveal beliefs and self-efficacy. Research on place-based learning, in the judgment of this
researcher, provides evidence about professional development and self-efficacy through
the teacher lens.
This chapter presents an overview of the literature and theoretical framework that
guided this research. Together, the theoretical framework, the literature, and the findings
in this study will further inform the science education field regarding issues prevalent in
science teaching and will contribute to theoretical discussions regarding teacher efficacy
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and the methodology best suited to its investigation. This review is intended to formulate
a rationale for the study of teacher efficacy as a result of place-based learning
professional development.
The Theoretical Framework
The theoretical framework for the current study was derived from research on
efficacy (Van Aalderen-Smeets, et al., 2012; Osborn, Simon and Collins, 2003; Jones and
Carter, 2007; Bandura, 2000). Place-based methodology was used as the filter through
which teacher efficacy was observed. The early theoretical justifications for educational
methodologies that are the predecessors of place-based learning were put in place within
educational research beginning in the mid-20th century and have continued as a
professional practice into the 21st century (Dewey, 1938; Carson, 1962; Knapp, 2005).
A seminal theory of teacher efficacy by Bandura (2000) contended that a person’s
behavior could be based on the belief that such behaviors result in particular outcomes
(outcome expectancy). Those outcomes also guide belief in a person’s ability to enact
such behaviors (self-efficacy). Regarding behaviors such as the implementation of placebased methods, teachers believe they can and are enacting best practices. However, a
discrepancy between the theoretical, expected components and the observations of
classroom practices suggested this was not occurring (Mintzes, 1989; Jones & Carter,
2007).
Belief and Practice Mismatch. The theoretical basis for this study is illustrated
in Figure 1, based in part on Jones and Carter’s work with teacher beliefs and attitudes
(2007, p. 1074). This model provides a framework for the review of the literature. It is
theorized that beliefs, attitudes, knowledge, skills, and motivations directly link to
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instructional practices. Jones and Carter (2007) suggest that belief systems are linear
(Figure 1). However, they describe the boundary between science teaching efficacy and
implementation as a “belief and practice mismatch” (2007, p. 1082). In order to more
closely align the beliefs of teachers to the implementation of those beliefs, rather the
practices, it is necessary to address the efficacy of the teacher, which is comprised of
attitudes, knowledge, and motivation. Professional development for teachers is couched
in instruction, implementation, knowledge, skills and motivation, all of which are
components of the theoretical model. Changes in attitudes, knowledge, and motivation
are expected to affect perceptions of self-efficacy. The perceptions and environmental
feedback held by the individual are referred to as filters in other contexts (Bandura,
2000), as well as in the model, and filter the implementation of methods such as placebased methods.
Efficacy, beliefs, and environmental constraints within contexts affect attitudes
toward and motivation to implement instruction. Constraints exist and may hinder the
implementation of the instructional practices, which are place-based practices in this
research. The model is the guide for this research to determine the role of professional
development in place-based learning on teacher efficacy. Specifically, this review
examines literature on teacher belief systems, which include attitudes, implementation,
knowledge, and motivation. It examines perceived filters of those beliefs, how
instructional practices are impacted by such filters and environmental responses to those
belief systems. It then reviews professional development opportunities for teachers in
order to explore how professional development can best eliminate the “belief and practice
mismatch” (Jones & Carter, 2007, p. 1082). According to the theoretical framework and
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the literature on efficacy, if a teacher with high efficacy believes in a specific
methodology, such as place-based learning, then the teacher will be more likely to
implement such practices despite environmental and contextual constraints.

Figure 1. Efficacy as it guides instructional practices. Taken from Jones, M. G., & Carter, G. (2007, p.
1074).
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Teacher Efficacy: The Beliefs. Teacher self-efficacy is based on Bandura’s
(1986) social cognitive theory, which depicts individuals as their own agents of change.
People are products of their environment, but are also producers of it. They design their
own responses and actions, such as actions in a classroom. As it relates to self-efficacy,
individuals have beliefs about their efficacy that then translate into personal change.
Efficacy can be referred to as one’s confidence in the ability to overcome.
Efficacy relates social cognitive theory to constructivism and is seen in “how
people feel, think, motivate themselves and behave” (Bandura, 1994, p. 2). General
teaching efficacy provides confidence that students can be taught regardless of their
background. Personal teaching efficacy is the individual’s belief in their ability to
perform the tasks necessary to bring about positive change in their students. As it pertains
to this study, Bandura theorizes that individuals have thoughts that influence their
motivation and decision to behave, or not to behave in certain ways (Bandura, 2000).
Individuals are motivated by various factors. The motivation may be something
internal or it may be something external. Individuals with high self-efficacy are more
certain of their personal abilities to handle challenging situations and this certainty acts as
the motivator to keep them from giving up. On the other hand, those who have low
efficacy do not have this certainty, tend to give up more easily, and feel stress about the
situation (Bandura, 1994). These individuals do not feel the ability to overcome hurdles
and stressors. Efficacy is used in this research to include contextual applications related
to professional development and place-based learning.
Indicators of Efficacy: The Implementation. Characteristics of teachers who
improve learning by exhibiting efficacy have been determined by two important studies.
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They include a study by Farah (2011) on teacher’s technology self-efficacy and a study
by Munoz (2008) on Latino student success.
Farah employed a qualitative case study in which a survey was used with the
intention of understanding teachers' current level of technology self-efficacy. A group of
nine teachers with varying levels of technology self-efficacy was interviewed and
attended one of three focus groups to gain a better understanding of factors influencing
their current level of self-efficacy. A document analysis of local school professional
development plans was also conducted. Results revealed personal, behavioral, and
environmental factors that influence teachers’ self-efficacy and that more can be done to
increase technology efficacy, which may in turn increase student achievement.
Farah (2011) used the following traits to depict efficacious teachers, and these
terms are adapted from her interviews (2011, p. 46):
•

Personal characteristics such as stress or scares

•

Mastery traits such as learn or experiment

•

Behavioral words such as risk-taker or innovative

•

Environmental characteristics such as support, time or opportunities
Munoz’s research (2008) used a mixed-methods study investigating the

relationship of student success in math and science and teacher efficacy in an urbanfringe high school. Achievement was assessed using the variables of gender and
socioeconomic status. Teacher’s efficacy scores were pre-assessed and then correlated
with the students’ math and science pre- and post-test scores. Results indicated positive
student achievement in nearly all student populations. The impact of teacher and personal
efficacy on student achievement revealed a causal relationship and emphasized the
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importance of mentoring and growth within and among the faculty at this school. Munoz
found personal traits indicative of efficacious teachers. These indicators are:


Preparing: intentional and thoughtful lesson plans; specific procedures



Engaging/guiding: puts forth effort to reach, takes responsibility for learning



Fostering achievement: emphasizes content connections; student-designed lessons



Ability/confidence: facilitates growth toward desired outcomes



Daily effort: consistent, daily focus on growth

As the current study ultimately intends to improve student achievement in the sciences,
another important finding by Munoz is the relationship of “how efficacy contributes to
achievement” (p. 83). Munoz determined that the following traits are indicators of
efficacy for teachers who improve their students’ achievement:


Motivating: encourages, convinces students they can achieve goals



Guiding: uses different tools and methods to reach all students, regardless of
learning style



Believing: daily demonstrates that it is the teacher’s responsibility to provide
students with the best educational experience so they can accomplish their goals



Caring/Pride: cares enough to always have a great lesson plan in place and pride
in students' abilities
Farah (2011) and Munoz (2008) provide indicators beneficial for this dissertation.

According to the theoretical framework, observations of the teachers enable the
researcher to look for such traits as indicators of the efficacy in implementation of the PB
methodology.
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Place-based Education: The Instructional Practice. Researchers regularly
strive to identify the factors that contribute to a teacher’s efficacy. These factors can be
targeted in teacher professional development to enhance beliefs that translate into best
practice behaviors.
Scribner and Cole (1973) investigated issues associated with learning science in
formal settings. They concluded that “in school, science lays common sense to rest” (p.
556). However, place-based learning has been shown to enhance students cognitively,
affectively, and socially and provide for quality learning experiences. Researchers
illustrate that in conventional schools, learning is absent the normal context of students’
daily lives away from school (Gruenewald, 2003; Dewey, 1938; Knapp, 2005). Placebased learning sets the learning context and the physical context to complement one
another. To clarify this point Falk and Dierking (1997) state:
Learning is the process of applying knowledge and experience to new
experiences; the effort is normally played out within a physical context and is mediated in
the actions of other individuals. In addition, learning always involves some element of
emotion and feeling (p. 216).
The relationship between teacher efficacy and professional development on placebased learning is examined here. Place-based education incorporates instructional
theories and methodologies promoting particular approaches that build teacher
confidence in science education.
Issues in Science Learning and Teaching
The Trends in International Mathematics and Science Study (TIMSS, 2011)
reports provide data on the mathematics and science achievement of U.S. students
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relative to students in other countries. TIMSS data have been collected every 4 years
from 4th and 8th graders since 1995. TIMSS were administered to students at grade 12 in
1995 and 2008. In the most recent TIMSS (2011), more than 20,000 students in 1.000
schools in the United States and 60 other countries participated at grades 4 and 8.
Approximately 500,000 other students around the world took this assessment in the
spring of 2011.
What makes this report significant to this dissertation is its emphasis on teacher
efficacy. Data about teacher participation in professional development was self-reported
by teachers in response to the query about preparedness to teach science topics, and
confidence in teaching science (TIMSS, 2011, p. 308) relative to answering student
questions, ability to provide challenging tasks and explaining science experiments.
Additionally, information regarding the teachers’ ability to engage student interests and
relate lessons to students’ daily lives was collected.
According to TIMSS, confidence in teaching science, a key component of teacher
efficacy and student achievement was a factor in which 4th grade teachers in the United
States were slightly below the international average. Regarding their feeling prepared to
teach science, teachers in the United States (60%) were also below the international
average (62%). On the other hand, 8th grade teachers in the United States rated
themselves higher (84%) than the international average (73%) on confidence to teach
science. Of note, the TIMSS survey reported higher student science achievement for
teachers who had job satisfaction compared to those teachers who were “somewhat” or
“less than satisfied” (TIMSS, 2011, p. 323).

19
The 2011 TIMSS study indicates that, in general, teachers in the United States are
less confident, participate in fewer professional development opportunities, and do not
feel well prepared to teach science relative to the international average. Teachers in the
United States also reported being less satisfied with their jobs. Alternatively, TIMSS
surveyed teachers’ ability to relate lessons to students’ daily lives. The international and
the United States averages for responses were nearly the same, 64% to 63%, indicating an
application to everyday lives. The measures of central tendency from the TIMSS survey
are interesting from the standpoint that there is an international interest in teacher
efficacy being self-reported despite some slight variation in the average values reported,
such as with the 8th grade teachers.
The TIMSS study serves as a barometer by which to examine student success as it
is related to teacher efficacy and the role of professional development. Place-based
learning and methodology allow teachers to relate lessons to the daily lives of students
and foster more positive attitudes and authentic learning (Gruenewald, 2003; Falk &
Dierking, 1997; Dyment, 2005). This research suggests a study such as the current study
which is about teachers trained in quality PBE and teacher efficacy.
Place-based Education as Best Practices for Teacher Efficacy. PBE has been
reviewed as a method for enhancing experience with the environment, as it adheres to the
constructivist approach and provides learning in classroom settings both within schools
and out-of-doors. This section summarizes the values of place-based education for
teacher efficacy and is an appropriate method for teacher development and
implementation. The professional development for this study focused on place-based
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methods and included teachers who expressed an interest in PBE methodologies as best
practices.
Current science education relies largely on constructivism, which emphasizes the
importance of connecting learning to prior knowledge and experience, and depends on
authentic problem-solving in real situations (Gruenewald, 2003). In constructivist theory,
students create meaning via their interaction with the world around them. In this way, it is
situated learning; interacting with the environment, both natural and cultural (Brown,
Collins & Duguid, 1989). Through such interactions, and the development of meaning
that occurs, students create explanations about the world in which they live. If the new
information agrees with the learner's current experience and information, the meaning the
learner makes is maintained. However, if it does not agree, the students’ understanding
and meaning are in conflict. At this point, the student can reject the new information or
revise one’s understanding of it. In short, learners need abundant sensory experiences
with their external world and opportunities to verify information from new experiences.
For decades, research has illuminated (Dewey, 1938) the great disconnect
between what happens during a student’s in-class time and what happens in real life. The
learning in classrooms lacks authenticity much of the time, and for this reason, it is
difficult for students to apply their learning. Place-based education emphasizes authentic
learning, which has been referred to as meaning-making-with information, assimilation of
content from an integrated curriculum and practical problem solving. To this day,
elements of Dewey's philosophy (1938) of encouraging authentic, experiential learning
continue to thrive in place-based, pedagogical practices (Gruenewald, 2003; Knapp,
2005) which overcome the disconnect between children's experiences outside of school
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and in-school learning. Place-based practices are evident when educators design the
curriculum around learners' interests and abilities and use local phenomena as a context
for learning. They are revealed when teachers engage learners in service to the
communities in which they live (Gruenewald, 2003; Knapp, 2005).
Nature as the place and context for learning has been shown to enhance people’s
psychological well-being, self-image, and self-satisfaction, cultural identity, and
community pride, in addition to environmental health and commitments to the
environment (Nabhan and Trimble, 1994). However, according to Louv (2005), there is
a dearth of experience in the natural world, leading to multiple emotional and cognitive
issues such as poor performance on science assessments, physical illness and obesity, and
cognitive issues. There is growing evidence of the need to teach science in ways that
develop and integrate the types of learning expressed by Dewey (1938) in a society
described by Louv (2005). Researchers have hypothesized about and collected evidence
regarding the link between the setting in which an experience takes place and the quality
of the experience itself (Morag & Tal, 2012). Several have speculated regarding the
effects of PBE on individual’s and groups’ engagement in community building and other
relationships beyond learning (Woodhouse and Knapp, 2000; Morag and Tal, 2012) in
addition to positive impacts on teachers’ attitudes and efficacy (Dyment, 2005; Morag
and Tal, 2012).
The studies synthesized here are important components of this literature.
However, two studies are elaborated as they represent the themes of the review and
provide a notable perspective to the themes, methodology and analysis. The studies are
Dyment’s (2005) study of barriers to teaching about the use of schools’ green spaces and
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Morag and Tal’s (2012) study of assessing learning outcomes in school field trips and
impacts on teachers.
In Dyment’s (2005) study, research was conducted to (1) determine how green
school grounds are being used for learning; (2) identify barriers to acceptance of the
practices that exist and (3) determine if the barriers found are different from Rickinson
and co-investigators’ 2004 study on barriers to out-of-doors learning. Dyment intended
to determine if and what barriers existed when green school grounds were used for
learning as opposed to a location away from the school. She elaborated the benefits for
students in learning in the out-of-doors and concurred with the benefits cited by
Rickinson.
What makes this study noteworthy is that the research determined positive
cognitive, affective, interpersonal/social, and physical/behavioral impacts for students
and teachers in addition to fewer barriers when using the place in the form of green
school grounds. This included improved student-teacher relationships, more satisfaction
for teachers, increased ability for students to think creatively and to use higher order
thinking, and better performance on standardized tests. The researcher posits an
“untapped potential” (p. 40) through teaching with green school grounds as the place and
alludes to various benefits for the community. Dyment’s study observed differences from
the prior study of out-of-doors learning entailing field trips (Rickinson, 2003, as cited by
Dyment, 2005) and made suggestions for teaching in community and green settings. In
short, the suggestions entailed being in the environment by utilizing green school grounds
in a place-based educational program.
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In her research, liability and resources were not barriers while teacher efficacy,
larger class sizes and a movement to “back to the basics” (p. 39) were identified as
barriers. Weather issues and a lack of principal support also appeared as issues when
green space and associated curriculum were being used as an integral part of the school
day. Of note for the current study, participants suggested that teachers were not confident
teaching out-of-doors, especially if they never learned in an outdoor setting.
Dyment illustrated the internal barriers to teaching best practices, which rely more
on deeper beliefs held by the teachers, rather than simply managing bussing, curriculum
and weather issues. Rather, the teachers perceive a responsibility that appears to be quite
specific and very narrow. In quoting Dyment (2005, p. 39):
“Teachers are limited by conventional assumptions about education-their own
need to master the subject area, and to have all answers in advance fearing it will take
away from the most important teachings that will be tested. “
Most importantly, data from Dyment’s study provided an impetus to further
investigate teacher efficacy via place-based methodologies. It presented a fresh
perspective in the “belief and practice mismatch” (Jones & Carter, 2007, p. 1082). As it
pertains to this dissertation, and according to Dyment’s research, if teachers can
maximize the personal benefits and minimize the barriers (curriculum, confidence) when
applying an approach such as PBE, the personal benefits could provide an impetus for
them to change their teaching approaches and align their practices with these beliefs. In
sum, she suggests “external training will do little for those whose internal values and
perceptions do not include outdoor learning. Either way, “legitimizing green school
grounds will improve upon all issues” (Dyment, p. 41).
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A more recent study conducted by Morag and Tal (2012) observed twenty-two
th

eight-hour field trips attended by 4 -6th graders. This study is important due to its focus
on all components of field trips and the benefits the trips pose for both students and
teachers. Their research on Field trips in Natural Environments (FiNE) is a means to
evaluate learning in a variety of informal nature settings. Importantly, as Morag and Tal
suggest, much research on designed environments exists (such as the layout of schools
and classrooms), while research on natural environments does not exist. Their research
further defines and assesses best practices throughout the process of designing and
conducting out-of-classroom, place-based learning.
The authors investigated the characteristics, instruction and learning outcomes of
the field trips they observed. They listed the benefits of field trips to include cognitive,
affective, social, physical and behavioral components and point to a general lack of
research on situated cognition and constructivism in tandem with pedagogy in such
settings. They found an increase in teacher benefits such as physical activity for the
teacher/observer and facilitated active learning and an opportunity to collaborate with
expert facilitators. Outcomes had just two components identified, whereas planning,
pedagogy, and activity had additional components (Table 1), which included the
researchers’ observation of students’ physical activity.
The instrument provided a framework that enabled teachers and researchers to
observe and record all elements of the field trip (Table 1). More specifically, an example
6th grade field trip (referred to as 6 Mis by the authors) is illustrated below in Figure 2.
The numbers refer to the components of the related Table 1. Scores are color-coded and
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refer to quality or successful field trip elements. Dark color refers to low level, light\grey
refers to high level and no color refers to medium level presence/success. The example
field trip (6 Mis) provided success in collaborative planning (outer ring) and the outcome
of feelings, attitudes and beliefs (inner ring). However, a limitation of the FiNE research
that is apparent when doing a critical analysis was the inability to provide a clear link
between activities during the field trip and the overall outcomes among students.
Table 1
FiNE Framework Components for Assessing Field Trips (Morag and Tal, 2012, p. 755)
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Figure 2. FiNE model of field trip (6 Mis). The numbers refer to the components of the model in Table 1.
Scores are color-coded. Dark color refers to low level, light\color refers to high level and no color refers to
medium level (Morag and Tal, 2012, p. 769).

Indeed, field trips allow for multiple benefits, including learning of science
content, and experience in a variety of out-of-school settings. These settings can be
aligned to the curriculum and when facilitated properly, they can provide active, realworld authenticity lacking in most conventional classroom settings.
Morag and Tal (2012) suggest a movement away from traditional approaches to
an authentic learner-centered approach; one that can be imparted via PBE and provides
benefits to both students and teachers. For these reasons, science education is an
opportune part of the curriculum in which to research teacher development relative to
place-based education as a best practice for implementation.
Place-based Lesson Indicators. The literature on benefits of place-based
education for teachers builds on student benefits and suggests more research exploring
teacher efficacy and implementation.
DeWitt and Storksdiek (2008) in their review, Key Findings from the Past and
Implications for the Future, state that field trips such as those in place-based lessons are
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not suited to teach complex concepts better than in the classroom, but are meant solely
for discovery and exploration. However, Dewitt and Storksdiek also point out that while
cognitive and affective learning has been shown to occur as a result of out-of-school
learning overall, it is not a substitute for in-class learning, per unit of time. Of note,
however, the authors state “under certain favorable circumstances” out-of-school learning
may “lead to better learning outcomes” (Dewitt & Storksdiek, 2008, p. 187).
These favorable circumstances include the following components and are similar
to those that exemplify PBE as discussed previously in this dissertation. This list includes
indicators of place-based lessons, which were observed during the field data collection
component of the present research. Each of the following criteria was evaluated regarding
its significance to the observation protocol and was implemented when germane to the
questions guiding the present research (Appendix F):


pre visit orientation of the setting



prior knowledge



moderately structured with room for exploration



supplemental pre and post-visit activities



high engagement



link with local or state curriculum



some structured activity linking the curriculum to the visit



repeat visits



student control



social interaction

28


teachers who were enthusiastic and engaged



students collect and analyze authentic and first hand data (DeWitt & Storksdiek,
2008, p. 190)

This research is of great value to a study on place-based learning in that these “favorable
circumstances” encourage the greatest cognitive and affective benefit, and may actually
“lead to better learning outcomes”( DeWitt & Storksdiek, 2008, p. 187) than
conventional learning processes. These circumstances directly align with PBE and
indicate the value of the method in teaching and learning for conventional classroom
teachers and their students. However, DeWitt and Storksdiek (2008) stated, “Even when
teachers seem aware of ‘best’ field trip practices, their own field trip implementation
might still deviate from a best practice script” (p. 187).
Indicators of a Successful Place-based Professional Development. Flaherty’s
(2007) study added to the literature of place-based learning by examining post-college
age persons as it pertains to teacher education. The focus of the research was place-based
learning among adults who were participating in a statewide Regional Learning
Opportunities (RLO) program associated with the West Virginia Prevention Resource
Center (WVPRC). The RLO program assisted a county planning process with
assessment, capacity-building, planning, implementation, and evaluation. Flaherty’s
(2007) research examined how participants (including staff members and directors)
perceived and experienced the process, and identified and examined the significance of
positive and negative factors in the experience.
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The research focused on the RLOs in the Commonwealth of Virginia. A primary
research objective was to identify factors that enhanced the place-based learning for the
participants. The data were collected at the statewide, regional, and individual county
levels. This data consisted of interviews with the planners, facilitators, and the program
participants, in addition to observations of monthly RLO meetings for ten months. In
addition to field data collection, there was a review of planning documents, curriculum
materials, reference materials, and monthly reports and triangulation of multiple people
and events through participation, observations, and interviews. Participants in the study
had the opportunity to review and to clarify emergent themes at the monthly meetings.
Data analysis resulted in both positive and negative participant perceptions.
Approximately half of the participants described the RLOs as very helpful and half
described them as unhelpful and confusing. Important for design of a successful
professional development, the factors that enabled learning were either process or
content-related. Networking, confidence, a positive attitude and a focus on the local
community emerged as positive factors while negative process-related issues also
emerged, such as lack of fluidity of planning and then implementation, confusion about
teaching versus facilitation, different skill levels among participants, and inadequate
resources like staffing and time.
Flaherty’s research is significant for investigations of PBE because it requires a
critical examination of the pedagogy of place and importance of place in situated contexts
within planned social transformation (Flaherty, 2007). In addition, it is “concerned with
the contextual, geographical conditions that shape people and the actions people take to
shape these conditions” (Gruenewald, 2003, p. 4). In terms used by PBE researchers
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(Gruenewald, 2003; Knapp, 2005), the goal of critical pedagogy of place (Gruenewald,
2003, p. 3) is to develop a relationship with the familiar (the learner’s community), seek
new information about the place, and eventually form some type of action to care for it.
Noteworthy in Flaherty’s (2007) study is PBE’s impact on adults as learners in
professional development and its relationship to teacher development. It brings to the
forefront the questions about effective teacher education and the means to achieve
positive impacts on attitude and efficacy.
Similarly, Vanalderen-Smeets, et al. (2012) and Osborne et al. (2003) note that
when teachers gain greater confidence and self-efficacy and a more positive attitude
through continuing education efforts, they subsequently teach science in a better manner
and are able to improve the attitudes of their students in this area. Internal factors
associated with science teaching (a teacher’s ability to teach science with a lack of stress
associated with doing so, and confidence in the field) are different from external factors
(such as administrative support for science supplies or directives to teach specific
standards) yet directly reflect the teacher’s desire and ability to engage his or her students
with science.
Van Alderen-Smeets, et al. (2012) point out that students lose interest in the
pursuit of science careers early in school and therefore one should pay attention to
improving students’ interest early. This problem has been remedied in some cases by
adding more science time. Rather, these authors state the need for improved professional
development for science teachers, with a focus on teacher attitudes toward science, which
may stem from their own positive or negative experiences in science. Results of such
negative science attitudes include lower self-efficacy resulting in less teaching about
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science and in general, a lack of confidence in science illustrated by less engagement of
students with science experiences. Van Aalderen-Smeets, et al., (2012) summarize in
their review of teacher attitudes and teaching of science:
…in the context of primary teachers and science it should be noted that increases
in knowledge do not always lead to improvements in the amount and quality of
teaching these topics. Only when teachers believe that science [topics] are
relevant and important, when they have positive feelings toward these subjects,
and when they perceive themselves to be capable of teaching them without being
dependent on too many context factors will teachers change and improve in their
teaching of these topics. (p. 179)
What stands out from the models for teacher, program, and student success is the
degree of long-term mentoring that takes place from facilitators of professional
development to the teachers. Long term mentoring allows for modeling of proper
teaching techniques and the development of a relationship between the facilitators and the
teachers. Studies on teachers as learners indicate that while teachers may learn to teach
certain ways, they inevitably rely on old ways of teaching and perhaps the methods their
own teachers used. Additionally, studies indicate that while teachers reported they had
implemented processes and procedures of quality, their teaching actually indicated they
did not do so (Loughran, 2007 from Handbook of Research on Science Teaching). While
this brings to light the relationship between teacher professional development and
attitude, it does not address how teacher education impacts subsequent implementation.
This poses the question: what makes for successful teacher education and thereafter,
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implementation of learned methods and resources? This research suggests a study on
teacher efficacy and professional development in place-based learning.
Exemplary Teacher Professional Development. Penuel, Fishman, Yamaguchi
and Gallagher (2007) conducted a study on a professional development program with the
explicit intent of determining indicators of effective teacher education. Effectiveness of
the program was defined in terms of implementation of the skills and curriculum
comprising the PD. Their intent was to examine the design and conduct of professional
development programs as they result in both teacher practice and student learning.
After analysis of results from 28 professional development situations, they
compiled a list of traits present in the most effective professional development
opportunities; those that specifically resulted in the implementation of the program. To
test these results, and the corresponding list of traits, they sampled 454 teachers
participating in a GLOBE workshop to determine their level of implementation of the
GLOBE program and teacher perception of the professional development experience.
Their research revealed the following indicators of professional development
experience that prompted implementation:


Teacher study groups rather than large workshops



Collective participation of teachers from the same school



Being mentored or coached, even engaging in an internship



Curriculum-linked or site-based professional development geared toward teacherspecific curriculum (aligned with teacher goals)



Duration of time long enough to allow practice of new skills
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The authors’ results apply to the current study in that the place-based professional
development was designed to align with the above traits, and was attended by all
participants in the current study. These indicators were also used in the observation of
place-based methods for this dissertation study.
In addition. the focus of Fallik, Eylon, and Rosenfeld’s (2008) study is directed
toward education of teachers, and, they confirm, teachers do not always teach according
to what was learned in professional development. The article discussed not why, but
rather how to remedy the problem. Their research looks at a continuous professional
development model (CPD) in two phases. The intent of their study was to evaluate the
effectiveness of the project-based learning (PBL) model in Science and Technology
(PBLSAT) on novice teachers who attended a preliminary education component, and also
expert teachers who attended both components of the workshop. The PBL model is
similar to the PBE model in that it is constructivist in nature. It too, is rooted in Dewey’s
experiential, student-focused and active learning model and was designed by Dewey’s
student, Kilpatrick, in 1918.
Their research questions, examined in two stages are:
Stage 1:
1. How do novice teachers evaluate their own knowledge before and then after the
workshop?
2. What are novice teachers’ perceptions of benefits and then difficulties for
selves, school and students?
Stage 2:
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How do expert PBLSAT teachers evaluate the value of the two support
frameworks?
Their workshop model consisted of the following: (a) collaboration between
teachers in the program and staff, (b) support for teacher as learner, teacher as teacher,
and teacher as innovator), (c) a central connection with curriculum and authentic topics,
(d) integration of these central topics with PBLSAT and standardized achievement test
skills and (e) support for the teachers while they develop their projects and enact them in
their own classrooms.
The researchers worked with 600 Israeli teachers between 1992 to 2004, focusing
on teacher-as-learner by conducting PBLSAT workshops intended to educate the
teachers. The first workshop component treated the teachers as the teachers should
interact with their students; teaching them experientially, using open-ended, yet
structured projects. In this way, the teacher became the learner. The curriculum was
determined by the Israeli science standards. As the multi-year study progressed, the
workshop time frame began with 56 hours of workshops in the first year and developed
into 21-28 hours of workshops.
The second workshop component focused on teacher as teacher. Facilitators
worked with teachers to plan, organize and act as mentors of PBLSAT. A specific and
interesting element of this workshop was that of dealing with specific issues at each
teacher’s school (such as time, resources and administrative issues). These workshops
took approximately 21-28 hours as well.
Specifically, the study included 58 novice middle school teachers who completed
a pre and post questionnaire consisting of open-ended and closed-ended questions. While
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it was not clearly described, there were nine specific skills tested on the pre and post-test.
According to Fallik et al., these skills are question asking, choosing a driving question,
formulating a research question, writing a proposal, peer evaluation, developing
evaluation criteria, research and design methods, data collection and analysis, and
drawing conclusions. In order to test these skills on the closed-ended portion of the test,
the researchers employed an easier to evaluate and more detailed approach than a Likert
scale test. Rather, for each skill, participant teachers scored on a 100 mm line with
captions ‘‘I have not acquired this skill’’ to ‘‘I have acquired this skill’’ (Fallik et al., p.
572). The participating teachers were asked to reflect on their knowledge of the PBLSAT
research skills on two occasions: before they started the workshop and after the
workshop. Measurements were recorded by the researchers in millimeters, and then
during analysis, were grouped according to the benefits of using PBLSAT for students,
for teachers and for the school. Benefits include emotional (such as motivation, curiosity
and learning) and social benefits (such as preparation for life and responsibility).
The open-ended responses indicated some interesting data. For example, the
teachers in general pointed to many benefits for their students in terms of motivation,
engagement and an increase in what was learned as a result of having some choice and
empowerment in the process. However, PBL did require some after school and additional
time for some students, which was seen as a detriment. For teachers, extra time to learn
new material (which included time well beyond the school day and also into weekends
and vacations) was discussed as a main detriment. Teachers did, however, indicate that it
strengthened their relationships with their students and the teacher interest in the project
stood out as a benefit as well. In sum, 57 % of the statements indicated perceived
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difficulty for the teachers, 13% for schools and 30% for students. 95% of the benefits
were for students, 2% for teachers and 3% for the school.
The second phase of the study focused on expert teachers, who had been teaching
from 6-27 years and had been working on long-term programs (2-3 years). In addition,
these teachers had been working with project-based learning in their schools for 5-7
years. Data collection for this group of seven teachers relied upon open-ended interviews
with questions about their experience, difficulties and what was learned in their program.
Member checking with three of the seven teachers was conducted by asking them if the
responses of the group were generalized appropriately in the article. The teachers in this
second study claimed a much more positive impression of the workshop than the
previous study. For example, teachers felt they learned much from the process itselfbeing allowed to make mistakes and learning from them, and especially appreciated the
teacher-centered, rather than the program-centered focus.
Noteworthy in this process was the implementation of “mentoring days” which
was of benefit for the students and the teachers and allowed the teachers to develop selfconfidence. This support by workshop mentors continued for several years. In addition,
expert teachers modeled and then assisted with the implementation. Researchers
determined the most salient effect for teachers was the empowerment and personal
ownership the teachers felt. Teachers also felt that they experienced new learning. As a
result, the researchers felt they addressed the initial problem (and this review’s
overarching problem); that teachers typically do not enact changes. For example, this
process engaged teachers more and thus saw better results in terms of changes, skills and
knowledge implemented after the conclusion of the workshop. The researchers felt the
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reasons for this success were the long-term support, recognition of teacher learning
preferences and assistance for teachers in solving their own problems. Novice teachers
acquired the relevant skills but also expressed worries about enacting the program.
Nonetheless, the teachers enacted the program and identified unforeseen benefits for
themselves and their students. The authors suggest that the CPD model helps teachers
develop a sense of personal ownership and customization for the program, through multistaged support to integrate student free-choice PBLSAT into the formal science
curriculum.
According to the study, when teachers felt they learned from the professional
development process- by being allowed to make mistakes and learning from them, the
teachers gained empowerment and personal ownership (Fallik et. al., 2008). As a result,
the researchers felt they addressed the initial problem (and this review’s overarching
problem); that teachers typically do not enact changes.
When professional development is done correctly, it can enhance teacher attitude
and efficacy resulting in benefits for students. However, results of poor professional
development processes (Butts & Raun, 1969) incur negative science attitudes, which
include lower self-efficacy and result in less teaching about science and a generalized
lack of confidence in science. This translates to less engagement of students in science
experiences.
An Alternative Viewpoint about Teacher Professional Development. With the
understanding that teacher attitude pertains to student success, Butts and Raun (1969),
sought to understand the impact of teacher attitude on their behaviors. They asked the
question: what factors of teacher professional development contribute to the greatest

38
attitudinal change? They looked to previous knowledge of science, teaching experience
and the teachers’ perception of the import of the program to their students. Butts and
Raun hypothesized that the attitude of teachers would increase positively due to an
increase in knowledge. The professional development was intended to promote the “spirit
and philosophy of a curriculum approach” (p. 101), that curriculum being Science-A
Process Approach. In doing so, they address the attitudes of teachers and inquire; are
attitudes of teachers likely to change, or, due to past experiences, are they unable to
change? While not elaborating on such past experiences, Butts and Raun chose the
participants in their study, according to individuals who would “benefit the most” from
the teacher development (p. 101) and were committed by their administrator who joined
in the education and pre-testing.
The study variables were school, grade level, teaching experience and hours of
previous science course work. The authors studied sixty teachers across seven school
districts with teaching experience ranging from zero to 34 years, with median experience
of 7.75 years. The teachers taught grade one through grade six. Hours of course work
ranged from zero to 30 hours with a median of 11.5 hours. An attitude assessment called
the Semantic Differential was administered as a pretest prior to education as well as a
post-education test. This test consisted of 12 protocol words and their polar pair on a
seven-point scale. Demographics such as years of teaching experience were predictors,
while the other variables were held constant. Thirty-six criterion variables emerged but
were not elaborated upon by the authors. Data correlated according to the demographic
variables emerged in such a way that school location and previous teaching experience
did not relate to teacher attitude. This lack of correlation was not elaborated.
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However, teacher attitude change was correlated to the grade level taught and to
previous course hours in science. The 12 and 7 teachers of grades one and two,
respectively, were found to value their teaching much more as a result of the preparation
while the 11 teachers of grade five showed only a slight increase in attitude. The eight
teachers of grade three, the 14 teachers of grade four and the eight teachers of grade six
tended to experience a decrease in attitude, with the third grade teachers showing the
greatest decrease in attitude. While the difference between the curricular program of
Science-A Process Approach and the library and principal’s view of Science-A Process
Approach was not clarified, there was a significant difference in teachers’ impression of
the program related to their years of teaching experience. A greater number of course
hours in science resulted in significant but negative (a weight of -.3500) impression of
how a teacher perceived the teacher education as it impacted science, her teaching and
her reaction to Science-A Process Approach. A greater number of course hours in
science also resulted in a significant increase (a weight of .3787) in the value a teacher
placed on the use of the library and the principal’s view of Science-A Process Approach,
which was not described.
This study is important to the dissertation research on teacher efficacy in that this
particular process of teacher PD did not bring about positive effects in teachers or their
teaching of science. The experience was not voluntary nor did it apply a process that has
been shown to bring about positive effects for students and teachers.
This literature and the theoretical framework support the need for a study on
teacher efficacy and professional development in PBE, with a benefit of increasing
student engagement in the environment and student achievement in science. In order to
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properly understand the complex and personal components of teacher beliefs and
implementation, the qualitative method was used for the current study.
The Power of the Qualitative Method
The strength of qualitative research for this study is its ability to provide complex
textual descriptions of how individuals experience an issue and the opportunity to explore
this lived experience by using open-ended and probing questions through flexible
interviews. It provides information about the “human” side of an issue –in this case,
teacher efficacy- and their often-contradictory behaviors, beliefs, opinions and emotions.
The theoretical framework dictates that a phenomenology is the best methodology to gain
a personal and individual insight into teachers’ beliefs, attitudes, knowledge, and
implementation of place-based methods. It allows the participants to use their own words
and understands a phenomenon across individuals at a shared construct. Additionally,
while reviewing the literature for this study, qualitative research designs emerged as a
main methodology and frequently used open-ended questions and interviews (Dyment,
2005; Anderson, Lucas and Ginns, 2003). The present research used interviews and
observations, a focus group, and field journals.
Additionally, the qualitative method allowed the researcher to collect data through
the lens of the teacher as a respondent. Loughran et al. (2012) suggest this perspective as
a rarely conducted strength of qualitative research on teacher efficacy. The process
enabled the researcher to complete an in-depth analysis of the mismatch between teacher
beliefs and practices and examined the role place-based education methods play in
teacher efficacy.
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Chapter Summary
The literature, in general, identifies issues in education, such as a lack of
engagement with the environment, a lack of ability to think critically and to problemsolve both local and global issues. The literature also cites the lack of teacher efficacy
and implementation of appropriate methods. The research contends that such issues can
be addressed by using place-based methods of teaching and learning.
The literature states that issues in education such as a lack of ability to think
critically and to problem solve and a lack of teacher implementation of appropriate
methods can be addressed by using place-based methods of teaching and learning. The
research illustrates that PBE for teachers can provide better learning for students, and
greater motivation and attitude change in teachers than conventional teaching methods.
Place-based learning is of benefit to science education and is an appropriate response to
issues in science education indicated by research on learning (Morag & Tal, 2012;
Scribner & Cole, 1973; Anderson et al., 2003; Dewey 1938; Louv, 2005; Gruenewald,
2003; Dyment, 2005; Knapp, 2005; Smith, 2002; Flaherty, 2007).
Adapted from Farah’s research on teacher efficacy and technology use, the
following traits were expected to emerge in the current study (2011, p. 46):
•

Personal characteristics such as stress or scares

•

Mastery traits such as learn or experiment

•

Behavioral words such as risk-taker or innovative

•

Environmental characteristics such as support, time or opportunities
Additionally, Munoz’s (2008), phrases to depict traits efficacious teachers were

expected to appear.
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Preparing: intentional and thoughtful lesson plans; specific
procedures



Engaging/guiding: puts forth effort to reach, takes responsibility for learning



Fostering achievement: emphasizes content connections; student-designed lessons



Ability/confidence: facilitates growth toward desired outcomes



Daily effort: consistent, daily focus on growth
This review indicates that teacher efficacy can increase when teachers are

properly trained (Butts & Raun, 1969; Fallik et al, 2008; Loughran, 2007; VanAalderenSmeets, et al., 2012; Osborn, Simon and Collins, 2003). Research shows greater
confidence results in more positive teachers, leading to better teaching, student attitudes,
and improved learning. Observations of place-based lessons looked for indicators of
PBE, such as those aforementioned (Smith, 2002 and Woodhouse and Knapp, 2002):


Thematic



Community interaction



Student interest



Set in place



Active problem-solving



Teacher-student interaction



Student-student interaction



Student-community interaction



Authentic engagement in the place



Content, standards aligned
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Curriculum components of place



Environmentally focused

These are also the factors examined using the SAMPI lesson observation system
(Appendix F).
The important conclusion of the literature on teacher PD as it pertains to the
current study is the need for quality in the professional development provided to the
teachers. Main characteristics of quality teacher education emerge from this literature
review. These characteristics provide benefits not only to teachers but also for their
implementation of best practices. They include support provided in the form of lessons
and professional mentoring, and time to plan and to apply the new learning. These
characteristics are important to the current study as they are generally evident in the
place-based PD attended by all participants in the study. For this reason, this quality
place-based PD is explored as it affects the implementation of best practices.
The theoretical framework indicates that beliefs, attitudes, knowledge, skills and
motivation do not directly link to instructional practices, but are impacted by the
perception of environmental hurdles. While teachers’ beliefs, attitudes toward instruction
and implementation, epistemologies about PBE as a positive method for teaching science,
their knowledge, skills and motivation might impede the implementation of best practice
techniques. This literature on efficacy, professional development, and the framework on
teacher beliefs and practices, posits that if a teacher with high efficacy believes in
practices, such as place-based practices, the teacher will implement such practices despite
environmental constraints to doing so. This review highlights the value of PBE as a
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method of learning and teaching for classroom teachers and their students. Place-based
learning methodology can provide a vast array of benefits cognitively, affectively and
socially for both teachers and students, and proper teacher education in place-based
methods can improve teacher efficacy. It was therefore expected that an increase in
teacher efficacy and beliefs more closely aligned to practices would emerge.
The literature indicates that in order to understand the phenomenon around
teacher efficacy and implementation of place-based methods, the qualitative research
method, with its ability to develop an understanding of the personal, lived experience and
perspectives of teachers and to communicate the teacher voice, is the most appropriate
methodology to employ.
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CHAPTER III
RESEARCH METHODOLOGY
The type of research being pursued in this dissertation is classified as
phenomenology, and is consistent with other research that is analogous (Creswell, 2007;
Fallik, Eylon & Rosenfeld, 2008). The research questions are designed to reveal beliefs
and practices in professional development (PD) and the ways it affects teacher efficacy.
Phenomenological research is appropriate to pursue those questions and is especially
effective in obtaining culturally specific information about the values, opinions,
behaviors, and social contexts of particular populations. In this regard, the method is
qualitative and uses field methods with teachers to collect in-depth information and to
pursue critical analysis of the information. This qualitative methodology was selected in
order to examine the research questions from the perspective of teachers engaged in
professional development.
The Power of the Qualitative Method
The strength of qualitative research is in its use of complex descriptions by
individuals engaged in a social or professional learning context (Tschannen-Moran et. al.,
2001; Anderson, Lucas and Ginns, 2003). Open-ended, probing questions presented
through interviews provide a means to obtain information that would otherwise be
difficult to collect using other means. These interviews provide information about the
human side of an issue. Qualitative methodology allows the researcher to capture the
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teachers’ own words and examine efficacy across individuals based on their shared
professional development experience. Qualitative research represents the major
methodology, relying on open-ended questions and interviews. The current research uses
focus group records, interviews, observations, and field journals, and relies on copious
notes and documents, such as the syllabus, for the professional development.
It is suggested (Loughran, 2007) that the teacher’s lens on confidence in teaching
is rarely used in qualitative research on teacher efficacy. The qualitative methodology
allowed the researcher to collect data partially through the lens of the teacher as a
respondent to interview questions. Figure 3 below illustrates the steps conducted in the
phenomenological study. These steps were suggested by the literature and were most
beneficial to investigate the research questions (Merriam, 2009; Loughran, 2007; Creswell,
2007; Babbie, 2004).

The objective of phenomenology research is to understand and accurately
describe the phenomenon of teacher implementation of best-practice methods. Husserl
(as cited in Creswell, 2004) suggested refraining from any pre-given concepts and
remaining true to the information collected in such studies, thereby seeking to understand
experiences of teachers as they relate to place-based PD. The protocol for this study,
adhering to the research questions, sought meaningful characteristics about “how” and
“why” teacher efficacy and implementation are affected by well-planned professional
development (Jones & Carter, 2007, p. 1104).
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Determine Q:
How does participation in
place-based professional
development affect perceived
teacher efficacy in terms of
teacher practices?

Pilot the instruments (2012)
Apply for HSIRB review

Analyze the data; triangulation,
NVivo 10

Select the population of study;
teachers from place-based PD

Collect data after PD
(interview) and validate it in
the class setting (observation)

Prepare report and present

Figure 3. Protocol: Stages of the phenomenological study design (Creswell, 2007; Babbie, 2004).

Participants in the Research. The participants for this study include seven K-12
teachers from the western United States. These seven teachers came from a pool of
twelve focus group participants. The focus group took place as part of a four day PB
professional development opportunity. It was used by the researcher to garner the seven
volunteer participants for this study on efficacy and to gain a general overview of teacher
beliefs about place-based professional development. Focus group data can be found in
Appendix C.
Two beginning teachers (with less than five years of experience), three mid-career
teachers (with five-10 years of experience) and two experienced teachers (with 11 or
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more years of experience) comprised the study group. The volunteers had different
durations of professional teaching experience and were categorized on their years of
teaching, a practice applied in similar research (Munoz, 2008: Butts & Raun, 1969;
Farah, 2011). Those data were self-reported and verified by the coordinators of the PD
and in the focus group. The relationship between level of experience and efficacy,
according to Bandura (2000), is based on the confidence inherent in the experience. For
example, teachers with more experience might exemplify great efficacy prior to the PD,
and for this reason might show little growth in efficacy following the PD. On the other
hand, they might show greater implementation after the PD when compared to those who
had little prior experience teaching. While there were other differences, the major
similarity among the seven teachers was their assignment to teach science during a part of
the school year.
Characteristics of the Teachers’ Schools. The school districts represented by
the seven participants in the research are located in the western United States. These
districts enroll a diverse group of students from different ethnic and cultural groups. This
region is comprised of White (88%), Latino (8%), American Indian (2%), Black (1%),
and Native Hawaiian (1%; personal communication, C. Enright, May 6, 2014). In 2014,
these school districts adopted the Next Generation Science Standards (NGSS Lead States,
2013) which focus on inquiry and the doing of authentic science. As this is a study on
“the ability to overcome” (Bandura, 2000), it is important to note that many of the
teachers in this study experienced a strike weeks prior to the study. This factor added
richness to the hurdles impacting the teachers such as parental, administrative, and time
stressors.
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Additional information revealed that the science scores on state assessments have
declined over the last 3 years. The 5th grade students’ mean scores have declined from 70
to 69, the 8th grade scores have declined from 67 to 66, and the high school science scores
declined from 69 to 64. Of students who took a standardized math test, 63% met gradelevel standards. The consequence is that math and reading consume much of the
instructional time for all students (Oregon Department of Education, 2014; personal
communication, C. Enright, May 6, 2014), and other subjects receive less instructional
time. Researcher interviews and observations in the classrooms indicate that the
elementary students in these districts have from 45 minutes to one hour set aside every
other day for science. They study math and reading daily.
The geographic area of the study has numerous sources of information and
resources for using PB methodologies. Resource providers are eager to participate with
schools and consistently offer workshops in Project WET, WILD, Leopold, and regional
topics on a monthly basis. There are also non-profit groups focusing on the natural
features of the area: geology, watersheds, invasive and native plants, etc. One of the
districts in this study provides a two year coach who serves as a mentor and meets with
new teachers weekly for the first two years of their teaching career. Teachers, when
attending various PDs such as the area-wide PBE opportunity, were provided stipends,
food and transportation funds to support the use of PB lessons. The state and a for-profit
state organization also provide school bus funds that permit the transportation of students
for place-based learning.
Meet the Participants. There were seven participants in the qualitative research
that was completed. Six of the seven completed the entire process. One of the seven
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declined to participate in the observation stage due to barriers in his professional setting.
Each of the seven teachers are described in some detail.
MJ has been a teacher for 30 years. She teaches high school earth science and has
also been a curriculum developer for her school district. She frequently mentors student
teachers and works with students who struggle with science. She has up to 42 students in
each of her classes. She has been a regular participant in teacher PD and frequently writes
grants to fund her PBE opportunities. She experienced a two week strike this year. Her
school day schedule is unique. She has multiple lab preps (different types of classes) each
day. The lab classes do not meet consecutively and she is regularly setting up lab
materials, taking them down, and then setting them up again an hour later. It takes 3 days
to get through a lesson with all of her students due to the rotating classes.
BJ has been an upper-elementary teacher for fourteen years. He attends
professional development opportunities regularly. His students have been the top
achieving students in science in his school district for the past several years. He attempts
to guide his fellow teachers
in participation of alternative methods of teaching and, despite his students’ high scores,
his colleagues are unwilling to change their teaching methods. There is a wide range of
abilities in his classroom of over 25 students, and this includes students on the autism
spectrum.
SH has been a high school teacher for 9 years. He is the lead teacher of a
“discovery” program in which environmental studies is a focus and is developed
thematically across multiple subject areas. He works with freshmen students on language
arts, but attends PB workshops in order to develop his ability to better design and
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coordinate the science/language arts relationship. He left a high-paying career in finance
to teach. He experienced a two-week strike this year. He has taught in this district for 9
years. His first two years were spent teaching science. He regularly has over 40 students
in each of his classes.
CH is a high school teacher and has been a regular participant in professional
development opportunities. She frequently writes grants to supplement her PB
opportunities. She works at a “land lab school” in which the focus is on natural resources.
A creek, pond, and a farm are on the school site. She works with her colleague and coteacher to integrate history, English, and environmental science into the curriculum. She
has taught for 9 years, 7 of which have been at this land lab. She was formally trained in
project-based teaching for a period of two years. She had 40 students in the class during
the observation process.
WC has been a teacher irregularly while raising children for the past 21 years. She
currently teaches upper-elementary and while she teaches science part of the school day,
she largely focuses on social studies. Her students study math and reading daily and
rotate days between science and social science. She has been teaching upper-elementary
full time for 2 years. She experienced a two week strike this year. WC’s classroom has a
field outside her classroom window and a vernal pond in the courtyard outside her
classroom.
RC has been an upper-elementary teacher for 7 years. He attended his first PB
training professional development last year in response to a need to teach new science,
math, and reading curricula. Furthermore, he was asked to implement a new report card
system for evaluation, grading, and attendance. He currently works with 35 second grade
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students in his classroom. It is important to note: he preferred not to be observed but was
willing to further discuss (in a follow-up interview) hurdles to implementation of placebased lessons, and his teaching efficacy.
JZ is a new upper-elementary teacher who experienced a two week strike during
this, his first year of teaching. He attended and graduated from this school district and
student-taught at the school where he now teaches. He works with a district coach and
focuses largely on PB methods. JZ has a field outside his window and there is a vernal
pond in the courtyard outside of his classroom.
The Place-based Professional Development (PD)
The teachers in this study attended a three day PB workshop. An overview of the
workshop can be found in Appendix D. The researcher attended and observed, but did not
lead the PD. The PD syllabus was used to enhance an understanding of the opportunities
provided to the teachers. Resource networking opportunities, PB lessons, and the values
of PB education were the focus of the four day, voluntary, professional development on
PBE that was examined in this research. Forty teachers attended the PD. The greatest
participation in the PD was by 7th grade teachers, who comprised 36.84%. The other
teachers were diversified across the remaining grades within K-12. The workshop was
designed to provide quality PB professional development as suggested in research-based
publications by DeWitt & Storksdiek (2008), Morag and Tal (2012), and Penuel et al.
(2007). Penuel et al. (2007) identified indicators that resulted in the most effective PD,
which led to implementation. They were:


Teacher study groups rather than large workshops
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Collective participation of teachers from the same school



Being mentored or coached, even engaging in an internship



Curriculum-linked or site-based and geared toward teacher-specific curriculum
(aligned with teacher goals)



Duration of time long enough to allow the practice of new skills
The agenda allowed for an understanding of the components of the PD and the

five indicators above were depicted in the PD. An understanding of the PD and its
components can be found in Appendix D. A focus group was formed from those
attending the PB professional development sessions and was part of a prior study. Twelve
teachers comprising the focus group volunteered to talk about the PD and to elaborate on
their feelings about PBE. The focus group lasted for 39 minutes. Questions asked in the
focus group can be found in Appendix C and targeted whether the PD was deemed
helpful, revealed what PB lesson implementation might incorporate for the teachers
participating, and provided a perspective from which to design the subsequent research
interview and observation protocols. The intent of the focus group was also to gain an
overall perspective of the PB workshop and teacher investment in the subsequent and
current study. It allowed for contact with potential participants for the current study and
an opportunity to discuss and develop the research interview and observation topics and
protocols. Seven of the teachers in the focus group volunteered to participate in the
current study on implementation of the PBE methods learned in the PD and six of the
seven completed the entire research process. Important information which was
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established in the pre-study (during the professional development) focus group provides
assumptions for the presentation of this data. Themes arising from the focus group are:


Teachers discussed needing time to plan for this new method.



Attitudes about place-based methods were largely positive.
By voluntarily participating, and as it applies to the theoretical framework, it was

questioned if the teachers’ attitudes toward new methodologies, such as PBE, was
positive. The question was pursued in the focus group and a positive feeling about PBE
was generalized throughout the group, which formed the pool of individuals for this
study. Of note, these teachers were not required by their districts to participate in the
training so the researcher concluded that the teachers’ volunteer status added significance
to findings about their efficacy. Voluntary participants were selected from the focus
group and based on the research design. The syllabus was also helpful in determining
information teachers would gather while participating in the PD.
Data Collection and Instrumentation
Participants were interviewed after the PD and then again after the observation to
discuss any differences between the interview (beliefs) and observation (practices). Data
collection took place from April-June, after the August professional development, and the
timeline can be found in Table 2, below.
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Table 2
Timeline: Data Gathering Process
Interview
Min 21 minutes
Max. 57 minutes
Average 39 minutes

Observation
Min. 52 minutes,
Max. 3 hours and 12
minutes.
Average observation
2.33 hours

Post-observation
interview
Min. 12 minutes,
Max. 37 minutes
Average 23 minutes

(Total 273 minutes
4. 55 hours
4 hours and 33
minutes)

(Total 839 minutes
13 hours 59 minutes)

(Total 161 minutes
3 hours and 1
minute)

MJ

5/16

5/21

5/23

BJ

4/26

5/9

5/13

CH

5/16

5/21

5/22

SH

5/14

5/19

5/20

WC

5/14

5/21

5/29

JZ

5/9

5/21

5/22

RC

5/14

N/A

5/17

Sources include face-to-face and written interviews with participants (which
included open-ended responses to researcher questions), observations of the teachers in
PB contexts, follow-up interviews, and field notes maintained by the researcher.
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Interviews allowed for teacher self-reflection regarding self-efficacy, attitude toward
teaching, and attitude and understanding relative to science.
The interviews also examined the teaching of science using PB methodology.
Observations of teachers were used to validate the teacher beliefs in so much as verifying
that when a teacher reported using a method, it also had to be observable in their teaching
behaviors. Six teachers were observed. One teacher, RC, preferred not be part of this
stage in the data collection. While RC preferred not to be observed, he was willing to
participate in two interviews and discuss his beliefs and practices. Despite his lack of
participation in the observation stage, the integrity of the process was intact. The six
teachers who participated in all stages of the data collection process included two
teachers from each of the experience groupings (less than 5 years of experience, 5-10
years of experience and 11 or more years of experience). Interestingly, RC’s lack of
participation and follow-up interview provided information about his inability to
overcome and was informative for the research questions and to the process. He stated “I
am too busy and stressed by all of my new programs; attendance, new standards,
curriculum. I’m happy to help with the project and talk to you more, but can’t fit in an
observation for now.”
A benefit of qualitative methodology is the use of multiple sources of
information. Five sources were used in the current study (Figure 4). Information was
collected in written (interviews, journals, and field notes), and audio (interviews and
observations) forms with participant’s journals as the database. The reliance on different
data bases enabled the researcher to triangulate sources and analyze phenomenon and
their interactions.
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Observations

Researcher
journal

Interviews

Field notes

Efficacy

Participant
journal

Figure 4. Convergence of data found in multiple sources to determine relationships and effects
(Creswell, 1998).

Interviews. Interviews were used to gather data for each of the seven
participants’ beliefs, attitudes, and feelings about their implementation of PB methods.
Prior research in the relationship between PD and teacher self-esteem used interviews as
the main protocol for data collection (citation needed to the prior research). In qualitative
research, the interview is used to gain deep perspectives about the topic being studied. In
the present research, the interviews allowed for the participants to explain their answers,
give examples, and further describe their feelings and practices. Because efficacy is
grounded in beliefs, knowledge, and attitudes, it is imperative that an understanding of
the phenomenon of teacher’s own teaching is acquired. While weaknesses of interviews
include reflexivity, inaccuracies due to poor recall, and bias due to poorly constructed
questions, strengths include a targeted, personal, and insightful methodological approach
(Creswell, 2007; Yin, 2009; Babbie, 2004).
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Seven verbal, initial interviews were recorded and then transcribed to elucidate
reflections and make the nuances more accessible in written presentation while
maintaining researcher contact with the data. The interview followed a specific protocol
and consisted of 20 questions (Appendix E). It was adapted from Riggs (1988) and Riggs
and Enochs (1990). They based their original instrument (the Science Teaching Efficacy
Belief Scale or STEBI-A, for inservice teachers) on Bandura’s theory on personal
efficacy (2000) to determine outcome expectancy and self-efficacy components of
teacher behavior. The original instrument was adapted by other researchers examining
efficacy in specific teaching situations such as the STEBI-CHEM (Bleicher, 2004).
Similar instruments were used in the 2006 study conducted by Kilbarda, which explored
how teacher efficacy might change due to professional development in Inquiry Learning
as well as Tschannen-Moran and Woolfolk-Hoy (2001) and Farah (2011). However, this
instrument was selected for adaptation because of its history of reliability and construct
validity in recording efficacy of educators.
The interview questions for the current study were adapted from Likert-style to
open-ended questions to enhance the qualitative approach and allow for probing
questions that elicited further information. For the current study, the instrument was
adapted to explore how teacher efficacy might change due to professional development in
PBE. The protocol was developed with the research questions in mind and to enhance
content validity. This relationship is elaborated in Table 2, below. This interview protocol
is included in Appendix E. It consists of 17 questions, 2 of which refer to teaching
experience, 8 directly relate to professional development, 6 refer to efficacy and 6 relate
to PBE. Some overlap occurs.
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The literature review reported that personal, behavioral and environmental factors
affect efficacy (Bandura, 2000; Jones & Carter, 2007; Munoz, 2008). To satisfy that
claim, relevant to the current research, the interview protocol included questions designed
to address various personal, behavioral and environmental aspects of the participants’
beliefs and practice. For example, “What experiences contributed to your confidence in
implementing the lesson?” Other interview questions address experience teaching or how
the PB professional development impacts efficacy and implementation of the methods,
such as “Have you used place-based methods in teaching prior to the training? (If so,
please describe the process).”
Interview questions were reviewed and validated by several experts, including the
researcher’s doctoral dissertation committee members. The interview was also fieldtested by a teacher colleague. The field testing and reviews resulted in changes, such as
eliminating questions that became repetitive and seemed to provide the same answers.
For example, the prompt: “To what extent can you make your expectations or
information clear to your students? Please explain.” was replaced by the question, “How
much can you do to improve the understanding of a student who is failing?” Consistency
in the process was maintained as the researcher personally conducted all interviews and
observations. An example of a research question and its relationship to the interview
question and efficacy is provided below in Table 3.
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Table 3
An Example of an Interview Question and Its Relationship to the Research Questions and
Efficacy
Interview Question

What do you do with your
students that represents
place-based learning? What
does that look like? How
has that process changed?

Research Question

How does participation in
PB professional development
affect perceived teacher
efficacy in terms of teacher
practices?

Related Component of
Efficacy
Behavioral
(Farah, 2011)
Ability/confidence
(Munoz, 2008)

Observations. Observations of 6 teachers took place. The seventh teacher did not
feel comfortable being observed. Classroom observations were used to validate and
further investigate “belief and practice” (Jones & Carter, 2007, p. 1104) in the six
teachers who were part of this stage of data collection. While prior researchers specified
a mismatch, the present researcher was not guided by preconceptions regarding the
relationship between belief and practice. The value added to the research from the
observations was to allow the researcher to distinguish between efficacy and
implementation using the PB methods. Observation methodologies, on the one hand,
include the possibility of reflexivity and the increased expenditure of time on behalf of
the researcher. On the other hand, observations are a window for the coverage of realtime events in their context (Yin, 2009).
Fourteen hours of observations were conducted for the six teacher participants
who participated in this stage in the research project. One of the seven teachers did not
choose to participate in the observation, but was willing to participate in a follow-up
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interview in order to further explain his use of PB methods. The shortest observation
lasted 52 minutes and the longest lasted for 3 hours and 12 minutes. The average
observation was 2.33 hours. The objective of the research was to determine if beliefs held
by teachers matched implementation of methodologies. Therefore, the observation
process was important in answering the research questions, in particular “What evidence
is there that place-based professional development affects teachers in terms of efficacy,
namely their beliefs and practices?”
The actual implementation of PB methods by teachers and the consistency of the
interview process were validated using the Science and Math Program Improvement
(SAMPI) instrument (Jenness & Barley, 2001). This instrument provides consistency
with observations and validates the alignment of teacher-made lessons with standards and
best-teaching practices. The researcher was trained in the application of this instrument in
May, 2011 and approval to use the instrument is given in Appendix F.
Throughout the interview and observation process, researcher and teacher journals
were kept. The information in these journals helped guide post-observation discussions
about the relationship between the beliefs evident in the interviews and the practices
evident in the observations.
Indicators Sought in the PBE Observations. A review of the literature on PB
methodology revealed the following factors collated from studies conducted by
Gruenewald (2003), Dewey (1938), and Knapp, (2005) and Dewitt & Storksdiek (2008)
who determined characteristics of and conditions depicting place-based methods. Their
research intersects along the following indicators of best-practice PBE which guided and
were sought in the observations.
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Thematic



Student interest



Set in place



Active problem solving



Teacher-student interaction



Student-student interaction



Student-community interaction



Authentic engagement in the place



Content, standards aligned



Curriculum components of place



Environmentally focused
While the SAMPI (adapted from SAMPI, Jenness & Barley, 2001, Appendix G)

was designed for math and science contextual observations, it was adjusted by the current
researcher to suit the context of PB methodology. The updated instrument (Appendix H)
provided a research-based observation protocol applying indicators of PBE (Appendix I).
In doing so, it guided observations of behaviors and the implementation of practices by
teachers in their instructional settings. This adapted instrument combines observations of
teacher methodology and PB classroom context. The instrument guided the researcher to
examine PB lesson components such as teacher-student interaction, student-student
interaction and science skills. However, it was necessary to revise questions on the
instrument to sharpen its focus on efficacy. One change, for example, was the following.
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Section 10: “Other comments about lesson planning/organization or other
indicators of importance”
The revised question sought evidence based upon the specific indicators. The adapted
SAMPI in its revised format asked:
“How did the lesson incorporate the following components of place-based
learning; community engagement, resource use, application of student-centered and
community-oriented components?”
Environmental interpreters who were specialists in natural resources piloted the
revised SAMPI instrument. Redundancy was noted during the lesson reporting. For
example, questions on pages 7-10 proved to not be valid for the topic of PB education
and they were removed. That left 33 questions for the observer (the researcher) to provide
specific evidence in support of the teachers’ behavior.
Other questions in the instrument include the PB indicators:
5. Were investigative tasks essential elements of the lesson plan (e.g.,

Yes

No

Know

manipulation of information to help make sense of content, elements of
problem-solving situations, connections to real-world experiences)?
If yes, what is the evidence?
Questions also included efficacy factors:
11. The teacher appeared confident in facilitating this lesson.
1

2

3

Limited confidence
Supporting evidence for rating:

4

5

6

Don't

7
Great confidence
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Accuracy of the patterns emerging from the researcher’s journals was confirmed through
post-observation interviews with the participants, and with two qualified individuals
(education professors) who reviewed the transcriptions. Two education colleagues
examined the researcher’s journals and perception of the data, and both confirmed the
researcher’s conclusions.
Post-observation Interviews. The seven participants were interviewed a second
time in order to clarify any assumptions and to probe into the relationship of the beliefs
(initial interview) and observations. Post-observation interviews asked respondents for
confirmation of behaviors that were self-reported, such as specific examples of behaviors
that support assertions by the participant being interviewed. Member-checking was
conducted by verbally confirming the researcher perspective with the participants in the
follow-up interview.
Questions in the post-observation interviews were prompted by inconsistencies
between the interviews and observations. These interviews were conducted within one
week of the observation in order to discuss teacher beliefs about efficacy and PB methods
as they emerged from the observation stage. This post-observation interview took place
in the form recommended by the teacher: phone call (2), in person (3) and via email (2).
The post-observation questions were participant-specific and allowed the individual
themes of the phenomenon to emerge more fully. The process determined the questions
and these questions were guided by researcher reflections in the research journal. The
questions varied according to evidence from the interviews and observations, and in
particular differences between the two stages of research.
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For example, CH appeared to be efficacious as part of her interview, so
efficacious traits were sought in her classroom observations. The post-observation
interview was guided by the relationship between her beliefs and her practices. CH was
asked “When you talked about your place-based teaching, you mentioned the use of the
pond and farm. Can you tell me about how that differs from the lesson I observed? Why
do you think that might be?”
The participant journals also provided an opportunity for self-reflection. One
participant discussed “ I had such a good intention of doing that, but when my class got
rolling, it went onto the back burner. I was thinking I did it.”
Analytic Strategy
The goal of phenomenological research is to build an understanding of the
phenomenon being studied based on evidence (Yin, 2009). The evidence is provided by
the sources of data, such as those depicted in Figure 4. In order to enhance the rigor of the
present study, the analysis process followed by Creswell (2007), and Babbie (2004) was
used to provide greater certainty that the research was completed in using an acceptable
paradigm based on the literature. This process included the use of a variety of methods to
best examine and interpret these types of data. Merriam (2009) suggested a complex
process of “moving back and forth between concrete bits of data and abstract concepts,
between inductive and deductive reasoning, between description and interpretation” in
order to direct all analysis to the answering of the research questions (p. 176). Creswell
(2007) suggested the importance of processing the data and revisiting the research
questions for the project. In this case the questions were:
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1. What evidence is there that place-based professional development affects
teachers in terms of efficacy, namely their beliefs and practices?
2. What factors affect teachers’ self-efficacy?
3. How do teachers account for changes in their efficacy?
Data analysis was an ongoing process throughout the study, applying and
exploring new themes as they emerged, with the ultimate task of exploring and
explaining the theme of teacher efficacy and behavior or the implementation of PB
methods due to the PD.
Coding. A critical process in the research was the preparation of the data
collected during the field observations for a rigorous analysis. The objective of the
analysis is to reveal patterns and associations that are useful in answering the research
questions. In qualitative research, coding of the field observations is necessary (Merriam,
2009). The first step in coding was to examine the relationship among the data and the
research questions (Yin, 2009). The objective was to allow the design of the research
methodology to guide the analysis. The coding software, NVivo 10 (2012) was used for
storage and management of data. The software allowed for the exploration of
relationships among the data, and the rotation of inquiries regarding relationships among
the coded responses of the participants in the research. An additional advantage of using
management software was that it allowed the researcher to store and efficiently organize
data.
Data were studied for representation of the research questions by examining them
line by line, using colors to develop patterns as they emerged from the reading. Unusual
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themes and issues were re-examined. Themes were grouped into initial categories. Text
was marked, marginal notes were added, and the information was downloaded into
NVivo 10 (2012) in the categories of interviews and observations, to allow for constant
comparison of all sources of the data and to align with the research questions. A more
detailed description of these stages can be found in Appendix J.
An open coding process was used. This allowed the data to emerge as the study
progressed and to enable the researcher to look for units of meaning that appeared
frequently and addressed the research questions. The process for identifying codes
included examining the transcribed or written responses and coding the data into
categories that aligned with Farah’s (2011) and Munoz’s (2008) traits of efficacy. Rather
than using the research term “code”, NVivo 10 (2012) identified codes as “nodes”. These
nodes were described, reviewed, and repetitive nodes were eliminated or combined.
Farah (2011) suggests the use of “message units” (Yin, 2009) which for this study align
with the concept of efficacy as seen in Figure 1 and address the research questions. These
message units are the codes which can be words, phrases, numbers or a combination of
these (Merriam, 2009). Message units that emerged as a result of the literature review
(Farah, 2011) include personal codes (“attitude, stress, scares”), mastery (“often, learn,
use, experiment”), behavioral (“risk-taker, innovative”) and environmental (“support,
time, opportunities”) codes. Codes also include items such as years of teaching
experience, gender, etc.
NVivo 10 (2012) was also useful in determining coding groups. It allowed the
researcher to examine relationships that would permit explanations of observed
conditions, such as the lack of confidence among teachers to use PB methodologies (per
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research question 2). Nodes were interconnected and correlated in order to determine
how interviews and observations complemented or contrasted one another. The software
provided several data processing capabilities using terms, such as those posed by Munoz
(2008) and Farah (2011), to compare to the prior research. For example, Farah (2011)
used the following personal traits to explore efficacious teachers, and these terms are
adapted from her interviews (p. 46): Behavioral words such as risk-taker or innovative,”
Munoz (2008) determined that the following traits are indicators of efficacy for teachers
who improve their students’ achievement: motivating: encourages, convinces students
they can achieve goals (p. 85).
NVivo 10 (2012) required an additional stage of personal contact with the data,
due to the downloading and node formulating stage (Merriam, 2009). This required the
researcher to be closely aligned with the data. An important stage is to set up case nodes
by assigning attributes like demographics (years teaching, etc,) and others (stress, time,
student-community interaction, etc.).
The software provided comparisons of data that represented possible relationships
among theoretical ideas of PB methodology, teacher beliefs and the implementation of
the beliefs. It enhanced the triangulation of data gathered throughout the various stages of
the research. Construct validity was confirmed by a colleague who also uses NVivo 10
(2012) and teaches Environmental Studies. He specifically and deliberately examined the
data and compared them to the codes (also called “nodes” in Nvivo 10, 2012) identified
by the researcher. In doing so, he found repetition and suggested fewer categories.
Specifically, in examining nodes of interview, the nodes difficult, strike, stress,
challenging, hard and time were grouped as hurdles or barriers. In addition, connection,
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authentic, and real were grouped as authentic. In this way, confidence in the validity and
reliability of coding was enhanced.
While Nvivo 10 (2012) helps in data management, running queries, and
visualization of data patterns, it does not analyze data. For this reason, and appropriate
for qualitative research (Yin, 2009; Glaser, 1978) the researcher remained intimately
connected to the data for exploration of emerging themes.
Ethical Considerations. The Western Michigan University Protection of Human
Subjects policies were implemented during the research. The data were locked in a file
cabinet in the researcher’s office and the participants were assigned a pseudonym for
confidentiality. In addition, the audio-taped interviews were transcribed by the
researcher. Electronic files are password protected. Participation in the study was
voluntary and required a letter of consent (Appendix B) which was signed by the
participants (Appendices A, B).
Validity. The validity of the data collected in search of an answer to the research
questions is important in research on a phenomenology. Golafshani (2003) presented the
argument that phenomenology must incorporate discussions of validity to maintain a
similar level of rigor as is presented in quantitative methodology. The determination of
validity is largely the result of following a well designed process that provides data that
are specific to the research and does not depart from being relevant. Yin (2009) stated the
necessity for qualitative research to substantiate validity as a component of quality
empirical social research. Validity was maintained throughout the data collection and
analysis process. Glaser (1978) stresses that data are validated internally by regularly
comparing the data across sources and among participants.
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The affective validity of the data was verified using expert reviewers and by
analyzing and cross-referencing the responses of the participants with the data collection
methods and procedures and included interviews, observations, and journals. In order to
eliminate any researcher bias an expert familiar with PB learning strategies and another
colleague who was not familiar with PB learning strategies review data collection
instruments and participants’ responses.
The main method for assuring validity in the current study is member-checking or
participant feedback. The process provides confidence of construct validity. The
triangulation of the data is also used to corroborate attention to the same element of
efficacy (Yin, 2009). For example, interview data are used to validate the context of PB
education by triangulating the terminology used in the interview. Terms that are
expressive of PB education and efficacy are indications of validity, as compared to
terminology that is more generic to education and used during the interview. The PB
education workshop attended by the participants introduced them to the terminology and
methodologies, and the contemporaneous use of the terms in the interview was used as an
indication of similarities between verbal and methodological constructs. In summary,
construct validity was estimated using PB education as the source for context (lesson
setting), content (PB terminology), attitudes and confidence in teaching.
Reliability. The reliability or stability of this design is provided by the clear
description of the data collection, methods and protocols. Consistency of procedures
throughout the data collection and interpretation of information enhanced reliability.
Trustworthiness further enhances the reliability of a study by adhering to the following
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aspects of research (Creswell, 2007; Bickman & Rog, 1998, Glaser, 1978). In the present
research, the researcher was attentive to:
1. Credibility: The researcher linked emerging theory with literature and the
relationships in the analysis underwent persistent and repetitive interaction with
the research questions.
2. Transferability: Generalizing to a large sample was not the intention in the
phenomenological research pursued. Analogy to similar settings or conditions is
dependent on the reader.
3. Dependability: The data were allowed to speak for themselves in the analysis.
The researcher enhanced stability and dependability by re-reading the field study
narrative data in order to achieve consistency between the data, observations, and
conclusions relative to the research questions.
4. Conformability: Analysis for the current research was guided by distilling the
data, which was corroborated by other individuals at critical times during data
collection and analysis.
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CHAPTER IV
RESEARCH RESULTS

The research results are predicated on the data that were collected following the
research design and methodologies presented in prior chapters. The data are organized to
present the results in an orderly and efficient manner. While the major emphasis is upon
the research questions posed as guides for the data collection, the researcher has taken
liberty to incorporate other unexpected outcomes of this phenomenological study when
appropriate.
The data presented herein has been grouped as evidence of efficacy, factors
affecting teachers’ efficacy, impact of the PD, and how teachers account for changes in
their efficacy. The data were categorized and analyzed to explore the impact of teacher
experience, and teacher efficacy upon the implementation of place-based methodology.
Through these analyses, the researcher examined the efficacy when teaching science of
individual teachers in the study.
Beliefs held by the participants were gathered through the pre-PD focus group.
The participants from the focus group and part of the current study were interviewed after
the PD and then again after the observation with the intention of discussing any
differences between the interview (beliefs) and observation (practices). Of interest, no
teachers in the focus group session, when asked “How might such methods (place-based)
help you feel better personally and about your job as a teacher?” could respond about
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themselves. Rather, they made a pointed reference to their students and the fact that their
students would enjoy the process and learn more. It was apparent that teachers connect
their own efficacy to student success. As it pertains to student achievement, and further
supported by the TIMSS (2011), Dyment’s (2005) and Morag and Tal’s studies (2012),
we must forge ahead in our endeavor to increase teacher efficacy.
Key factors of efficacy were extracted from the interviews and observations with
the teachers. The theoretical model suggests that the knowledge acquired in the PD
should align with positive attitude and beliefs about PBE in order for instructional
practices, rather implementation of the PBE methods to occur. This relationship is
confirmed by consistency between the interviews and observations. Triangulation of data
sources allowed for examination of the beliefs and practices as they align with the
theoretical model.
The following indicators for PBE were sought during the teacher lesson and
encouraged as part of the PD. These indicators of PBE are consistent with prior research
(Smith, 2002; Woodhouse and Knapp, 2000):
a. Thematic instruction
b. Student interest
c. Set in a geographic place
d. Active problem-solving
e. Teacher-student interaction
f. Student-student interaction
g. Student-community interaction
h. Authentic engagement in the geographic place
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i. Content, standards aligned
j. Environmentally focused
The interview asked specifically about experience teaching (questions 1 and 2),
feelings, attitudes and beliefs in PBE (interview questions 8, 9, 10, 14-17) and whether
the PD impacted their incorporation of specific PB methods (questions 10, 14, 15, and
19). Teachers responded, in general, favorably about the components of PB that they
incorporate more frequently or newly incorporate. However, whether the PB concepts
were consistent between these interviews and observation is presented in the Table 4
below.
Table 4
PB Concepts Discussed in the Interview and Sought in the Observation
Teacher

MJ

BJ

Interview
a thematic b. student interest c
set in place d problem-solving
f. student-student g. studentcommunity h. authentic j
environment
a, thematic, b, student interest
c, set in place d, problemsolving g, student-community
h, authentic i. content,
standards aligned j
environment

Observatio
n
a,b,c,d,e,f,
g,h,i,j

a.b.c.d.e.f.
g.h.i.j

Inconsistency
e. teacher-student
interaction,
i. content, standards aligned
not discussed but were
present in the observation
e. teacher-student interaction
f. student-student not
mentioned in interview, yet
present in the observation.
.
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Table 4 Continued….

CH

SH

WC

JZ

RC

a, thematic, b, student interest
c, set in place d, problemsolving e, Teacher-student
interaction f, student-student
g, student-community h,
authentic
i, content, standards aligned
j environment

a,d,e,f,i,j

b. student interest c. set in
place
g. student-community
h. authentic missing in
observation

a.thematic, b. student interest
c. set in place d. problemsolving e. Teacher-student
interaction
g. student-community i.
content, standards aligned j.
environment

a,b,e,g,j

c. set in place d. problemsolving
i. content, standards aligned
were discussed in the
interview, but were not
present in the observation

a, thematic, c, set in place d,
problem-solving e, Teacherstudent interaction
f, student-student i. content,
standards aligned j
environment

a,b,c,d,f,g,
h,j

b. student interest f. studentstudent g. studentcommunity h. authentic
observed. but not discussed
in interview

b, student interest c, set in
place d, problem-solving g,
student-community
h. authentic j environment

e,f,i,j

Missing b. student interest
c. set in place d. problemsolving
g. student-community
h. authentic
consistent was j environment

a. thematic b. student interest
c. set in place d. problemsolving
f. student-student g. studentcommunity
h. authentic i. content,
standards aligned j.
environment

chose not
to be
observed
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Table 4 summarizes key PB concepts discussed in the interview and sought in the
observation. The inconsistencies between the interview and observation prompted the
follow-up questions. A triangulation of data sources provides a perspective about the
level of experience teaching and the belief and practice mismatch. As inconsistencies
pertain to a lack of efficacy and therefore the belief and practice mismatch, MJ, the most
efficacious and experienced of the teachers, incorporated more PBE indicators in her
lesson than she referred to in her interview. She did not discuss teacher-student
interaction nor did she discuss standards. These were present in her lesson, however. It is
interesting to note that teachers who were most efficacious incorporated PB components
in their lessons but may not have discussed them in the interview. These teachers
incorporated the most concepts. If concepts were missing from the observations, student
choice, student-community interaction, authentic and set in place were missing from
those who had low efficacy. A focus on the environment appeared most frequently. This
prompts further research into whether PBE and environmental education are explicitly
defined and understood by teachers.
BJ, also an efficacious teacher, did not indicate, teacher-student interaction and
student-student interaction were important components or things he liked about PB, yet
they were present in the observation. Triangulation of the data sources indicates that BJ is
conservative about his high efficacy. He insists on continuing to strive for more success.
CH, while she is a mid-career teacher and discussed that she knew much about
the method and used it frequently showed multiple inconsistencies. Specifically, student
interest, set in place, student-community interaction and authentic were missing in the
observation.
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SH, also a teacher with mid-level experience and low efficacy discussed set in
place and problem solving in addition to content, standards aligned as important to him
but these elements were not present in the observation.
WC, a teacher with many years of teaching experience, but considered a
beginning teacher due to her new assignment, also showed many inconsistencies in her
observation. For example, authentic, student interest, student-student interaction, and
student-community interaction were observed, but were not discussed in the interview
and may have been a result of the fact that she allowed the experts to take over her class.
She interacted with her students minimally in the observation.
JZ, the first-year teacher, discussed his understanding of PBE and pointed to all
of the indicators for PBE, except teacher-student interaction. However, in his
observation, the emphasis on the environment was the only indicator present.
RC, a mid-career teacher who discussed how simple PBE was to incorporate, but
expressed how difficult of a year he was having, declined to participate in the
observation.
J, environment was implemented in all six of the participants’ lessons and a, e, f, i
(thematic, teacher-student interaction, student-student, and content, standards aligned)
were part of five of the six observed lessons. Indicator b, student interest, was a
component of two of the participants’ lessons (MJ, BJ, the most efficacious teachers), but
for the remaining four, due to state and national standards or “work (ing) around the issue
of testing” (WC, interview), curriculum was not based on student interest but was
dictated by standards. Indicators c, d, g, and h exemplify authentic learning, and were
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missing in observations of four of the participants who were observed (CH, SH, JZ, WC,
the less efficacious teachers).
Reasons for a lack of implementation as suggested by the post-observation
interview included time to prepare, a lack of connections with resource providers
(interestingly, this teacher (CH) previously described wonderful connections with
resource providers) and funds. In addition, funds for bussing were part of the PD.
Findings as they refer to the research questions are summarized below. The literature was
ripe with references to time as an issue (Dyment, 2005; DeWitt and Storksdiek, 2008;
Flaherty, 2007) and when teachers are probed about the issue of time, the issue permeates
many levels of teaching; time to plan, time to understand and most importantly, time to
assimilate into one’s own teaching.
Data displayed in Tables 5 and 6 revealed differences and similarities between the
interview and observation data. If there was a general absence of indicators it suggested
low efficacy among the teachers. To the contrary, if there was correspondence between
the interview and observation, then it indicated high efficacy. The impact of the PD was
explored through the interviews and journals and subsequently through the observations.
Teachers’ perspectives about changes in their efficacy are elaborated. The data represent
the three major themes in the current study (efficacy, place-based learning and placebased professional development) and, it should be noted, they intersect to add additional
credence to the discussion of the research questions.
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Research Question 1
How does participation in place-based professional development affect perceived
teacher efficacy in terms of teacher practices?
This question examines the impact the professional development had on the
teacher’s efficacy, and does so by examining implementation of PB methods as a basis
for the examination of efficacy. Teachers were interviewed about their feelings and
attitudes about PBE after the PD on PB methods. By definition, (Bandura, 2000) states
that efficacy includes beliefs and thoughts about science, and how individuals practice as
science professionals. For this reason, the observations attempted to confirm the feelings
teachers had about teaching science in a PB way with their implementation and practices
as a science teacher.
The interview included questions about whether their goal about PB methods had
been met (question 2), whether they had used PB methods prior to the training (question
8), whether and how the PD impacted their teaching (question 10), if the PD impacted
their confidence (efficacy) in teaching PB methods (question 13) and whether and how
their teaching might be different due to the PB professional development (questions 14,
15, 17, and 19). Their beliefs were further explored through examination of their journals
and throughout the interview process. Their practices confirmed or denied their beliefs
and are presented in Table 5.
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Table 5
Participants and Perceived Impact of Place-based Professional Development
Participant & impact

MJ

Quote from interview
“I am actually now more inspired to get technology in the hands of my
reluctant learners and get them out of the classroom doing authentic
research and citizen science”.

more inspired

SH
understand authentic
learning of PBE

CH
funding

BJ
take more PB trips

“Now I get a picture. I can touch smell and breathe place-based
education, however I cannot make students get it until I put them in
the authentic situation. Placed-based teaching develops impact and
experience. Before place-based training I just counted on the fact that
kids would get it. Now I can literally see them getting it and I notice
that the difference.”
“I feel like I have been doing “place-based” for the past 7 years, but
[the PD] helps by funding a portion of my field trips. I don’t think my
teaching has changed tremendously as a result of the training, but I am
not a new teacher - this is my wheelhouse. It’s nice to be able to
finally say that I have some methods and units in place that work and
work well. It’s been my goal to find strategies and content that blend
together to meet the needs of students as well as produce measurable
learning gains on state-tests and my personal assessments. I will
always modify and improve my methods, but overall I think that
place-based and project-based learning are the way to go.”

“I take about 10 [PB trips] a year due to the workshop. It's difficult to
get more teachers to try to work with me on that. While the test scores
indicate that what I am doing is good and I am really intent on
learning and moving ahead, it's hard to get the others outside and not
show a negative impact to other areas such as reading or math.”
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Table 5 Continued…

RC
It is easier to
incorporate

WC
More PB lessons

JZ
More understanding
about PBE
Opportunity to allow
experts to lead

“It is really easy to include place-based methods at our school because
we have science curriculums that involve these place-based models. I
know it is easier to make time for place-based practices, because I
learned more ways to introduce and use it [in the PD}.
Teaching in the last year has been very difficult for me. Like I said,
having 35 students in a class is stressful, especially since it is the
worst-behaved class I have had in 7 years of teaching. On top of this I
am learning 3 new curriculums for science….”
“The science journal, ‘sit spot’, and [outdoor education center] are all
new to my classroom this year due to the [PD] I attended. The biggest
way my teaching has changed, is I have given my students more
exposure to the community we live in, especially our very own Oak
Grove “forest”. I started a yearlong project with my students, and due
to this experience, they have connected more with nature, and I can’t
wait until they do the culminating poster idea I have planned, which
will be based on the notes they have taken in their science journals.”
“Before the summer workshop, I was unclear about how to really have
effective learning take place while stepping outside the classroom.
Being a new teacher trying to facilitate a fun and effective learning
environment in the classroom is a new and exciting thing to practice.
However, throughout this first year it is a roller coaster of ups and
downs trying to learn and grow as a teacher. Placed-based learning
was something I have tried to implement throughout this year.
However, I have taken an approach to letting the responsibility of
teaching during the placed-based teaching opportunities to others and
just observing- helping out. I have done this with the help of the
people from [an outdoor site]. This has been a great thing for me,
because it has helped me observe first hand effective placed-based
teaching and has given me the opportunity to reflect on my own
teaching compared to a very knowledgeable group of rangers.”
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PBE was described as positive and all seven teachers described ways the PD was
helpful in instilling PB opportunities and lessons. Of note, MJ is more inspired to add in
an additional element of students using technology in PB way as a result of the PD.
CH states that she has been incorporating PBE for years, and appreciates the funding she
gets for bussing through the PD.
SH learned ways to successfully get students to understand and experience authentic
learning of science concepts.
BJ more internally takes more trips (10-but I saw evidence of 11), due to his PD
connections and suggests that hiss students have higher test scores as a result of the PBE.
WC learned more about connecting her students with their region through PB lessons.
RC found PBE methods to be really easy to incorporate due to the PD but the year is too
difficult to implement them and to be observed.
JZ, a first year teacher, let experts lead the lesson, which allowed him to be confident the
content was properly being presented to his students.
The expectation, then, is that efficacious teachers will implement PB lessons. The
theoretical framework encourages us to look for a belief and practice match, and by
definition of efficacy, we expect that the efficacious teachers will then be implementing
these newly learned opportunities and lessons and they will be evident in the
observations.
Indicators of Efficacy. Using prior research as a foundation, the evidence that
place-based professional development affects teachers’ beliefs was explored in the
literature and subsequently through the research design and methodologies reported in
Chapter 3. The literature review suggested an exemplary set of traits indicating efficacy
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in teachers. These traits emerged from Farah’s study (2011) of teacher efficacy and
technology and also Munoz’s study (2008) on teacher efficacy and student achievement.
The same traits are sought in the current study and are adapted from the research
discussed by Farah (2011, p. 46) in her study of teacher efficacy in teaching technology.
•

Personal characteristics such as stress or scares

•

Mastery traits such as learn or experiment

•

Behavioral words such as risk-taker or innovative

•

Environmental characteristics such as support, use of time or opportunities
The characteristics were identified and then extracted from the interview, the

journals and the observation reports. If present, the characteristics indicated a match in
the belief and practices and therefore, high efficacy. If the matching characteristics did
not materialized, then beliefs and practices suggested low efficacy. The analysis of the
interview data collected for the current research was coded and analyzed to determine if
there were matching or mismatching patterns for each participant in the research group.
The importance of Farah’s and Munoz’s traits and their relationship to efficacy were
explained further in Chapter 2.
NVivo 10 (2012) was useful in determining coding groups. It allowed the researcher
to examine relationships that would permit explanations of observed conditions, such as
the lack of confidence among teachers to use PB methodologies (per research question 2).
It also allowed exploration of the relationship between years of teaching experience
(interview questions 1 and 2). The software provided several data processing capabilities
using terms, such as those posed by Munoz (2008) and Farah (2011), to compare to the
prior research. For example, Farah (2011) used the following personal trait to explore
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efficacious teachers, and these terms are adapted from her interviews (p. 46): “stress” or
“scares.” Munoz (2008) determined that the following trait is an indicator of efficacy for
teachers who improve their students’ achievement-motivating: encourages, convinces
students they can achieve goals (p. 85). Nodes were interconnected and correlated in
order to determine how interviews and observations complemented or contrasted one
another.
These characteristics are listed in Table 6, per participant who discussed and/or
illustrated them. The characteristics depicted by Farah (2011) were sought in the
relationship between the interview and the observation, indicating efficacy of the teacher.
As this table attends to the practices of the teachers, it answers Research Question 1. How
does participation in place-based professional development affect perceived teacher
efficacy in terms of teacher practices? Tables 6 and 7 below provide examples using
quotes to show the interview responses indicating teacher efficacy by the terms or
phrases they use as has been presented in Farah’s (2011) and Munoz’s (2008) research.

Related aspect of
efficacy
(Farah, 2011)

Environmental,
personal

“We go out and get a
feel for the trends, but
we don’t take it (data
collection) anything
further.”

Indicator/example
per observation
and/or follow-up

Environmental

“It is our system
and we have lots of
support because
people have seen
that it works and
choose to impart in
place based
teaching. It can
now work for
everyone”.

“While I have the plan on
what I need to do I work it
around the kids “

“First I was a
(career) and I left
the field to go into
teaching. I always
wanted to teach “

Mastery,
Behavioral

We get out into the
community about 11 times
year due to the workshop.
It's difficult to get more
teachers to try to work
with me on that. The test
scores indicate that what I
am doing is good and I am
really intent on learning
and moving ahead.”

“They did very good and
they were some of the best
in the whole school on the
…standards but I want
better. I want great”

“I developmentally align
the subject matter to where
I think those kids are and I
keep altering it as we move
through the year”

“Those kids will
fall through the
cracks or fall out
of the program and
fail”

“For some reason they
get that. They’d
rather have me in their
corner than in the
opposite corner.”
“I think it’s deferred
gratification, for sure,
but when those kids
come back to visit you
yea r after year and
tell you how important
the lessons were, it
really feels like you’re
changing lives.”

Indicator/example
per interview

BJ
(14 years teaching,, 2
teaching PBE)

SH
(9 years teaching,
8 teaching PBE)

CH
(9 years teaching
experience, 7 years
teaching PBE)

Participant

Mastery

“Water shed curriculum
allows me to take students
to {the} watershed, we
design water filters using
various soils and then take
a fields experience to the
water treatment facility
and sewage treatment
plant”

“After 30 years I still am
passionate about sharing
the love of learning!”

“I can do an enormous
amount.”

MJ
(30 years teaching, 7
teaching PBE)
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Table 6

Indicators of Efficacy Related to Experience (based on interview questions 2, 4,-7, 13 and
18, and Farah’s [2011, p.46] characteristics)

When asked if he uses
the outdoors for
teaching about plant
and water concepts, he
said “Absolutely!”,
Yet, While a vernal
pond sits outside his
door, he has never used
it. He taught
photosynthesis inside,
and had kids make
diagrams and grew
their own plants

Indicator/examp
le per
observation
and/or follow-up

Related aspect of
efficacy
(Farah, 2011)

“If a student is failing, then it is my
responsibility to find out why. If
students don’t understand the
expectations, I repeat, or have (I)
the
expectations written on the wall or
worksheet a student is completing.”

“No, I am not in
survival mode. I just do
too many things
though, and overplan”
.
“I like science. Yes, I
teach like I was taught,
and I was taught by the
teacher of the year,
who does Place-based
things.”

Indicator/examp
le per interview

Mastery, Personal

When asked the goals of the PB
lesson, she said “I am just glad to get
these kids on snowshoes.”
Further, in a follow up visit, when
discussing the science of the placebased lesson, I tried to clarify the term
symbiosis as found in lichen for the
students.
She said “No, that goes with the next
question”.

“I love teaching. For me, teaching is
something I was ‘called’ to do, it is
my life’s joy to be with children, to
teach, and help them to grow in their
desire to want to learn. I am also a
lifelong learner because of my love of
teaching.”

WC (21 years teaching, 2 years
teaching this grade full time, 1 years
teaching PBE)

JZ
(1 year teaching, 1 year
teaching PBE)

Participant

Personal

Not comfortable with an observation, but in a
follow up interview.
“Place Based Education helps the kids learn about
their surroundings and it also relaxes them, whereas
they can be out of hand sometimes. When teaching
PBE they are calm and wanting to learn even more
(most of them that is). With that said, it also
relaxes me as my year is a little crazy with 35
students and learning so much new curriculum. It
is great to get out and teach the kids about PB and
learn about our environment.”

“(I) also send information home to parents on how
they can help their child succeed.”
(II)
“Teaching is a difficult task. There are many
different attributes and tasks to be completed.
Depending on your teaching style it may work for
some kids and it may not for others, therefore, you
have to change your teaching style.”

“It (giving clear explanations) is a little more
difficult for science.”

RC
(9 years teaching, 1 year teaching PBE)
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These indicators are traits and behaviors illustrated by efficacious teachers and
guided the analysis of data in the current research. In addition to Farah’s (2011)
indicators of efficacy, indicators of efficacy can be described in the following categories,
per Munoz (2008) and also address research question 1. Additionally and as the
comparison allowed, Farah’s and Munoz’s references to efficacious traits were applied to
the relationship when observed and also guided the analysis process in the determination
of codes.


Preparing: intentional and thoughtful lesson plans; specific
procedures



Engaging/guiding: puts forth effort to reach, takes responsibility for learning



Fostering achievement: emphasize content connections; student-designed lessons



Ability/confidence: facilitate growth toward desired outcomes



Daily effort: consistent, daily focus on growth
Table 7 presents a comparison of place-based methods between the interviews

and the observations. In doing so, it illustrates the belief and practice match which
indicates efficacy or a belief and practice mismatch, which, as discussed by Jones and
Carter (2007) indicates a lack of efficacy. As it pertains to the theoretical model, quotes
illustrating teacher beliefs and attitudes are revealed through participant interviews and
journals, and are given below. These beliefs and attitudes were then verified through
lesson implementation in the observation.

While the pond and farm
are out the door, much of
the PB lesson took place
indoors. However, the
lesson had a community,
historic, and thematic
focus.
Fostering and confidence

Indicator of efficacy in
implementation
(practice)

Efficacy traits, according
to Munoz (2008)

Preparing, engaging, fostering
and daily growth.

Lessons illustrate constant
connections. “We live here” is
the class theme. Students
worked throughout the year
incorporating science, social
studies and reading to design a
presentation of the ten placebased trips they took.

“I developmentally align the
subject matter to where I think
those kids are and I keep altering
it as we move through the year
while I have the plan on what I
need to do I work it around the
kids…
they did very well and they were
some of the best in the whole
school on the fifth grade
standards but I want better- I
want great”

“Very little connection to
local agencies”
And
“We have many local
agencies to support us”

Indicator of efficacy in
interview
(belief)

Participant

BJ (14 year teacher, taught 5th
grade for 14 years)

CH (9 year teacher, taught
science at this school for
seven years)

Preparing, engaging
and fostering

Thinking, problem
solving, dynamic,
seeking solutions to
real problems.

“It is very difficult
to teach science by
stand and deliver.
…students come
into the class
“hating” or “liking”
science thinking all
sciences are the
same because that is
how they have
learned them
throughout their
education-by a book
and worksheets…no
real direct
application of the
concepts.” “After
teaching for 30
years, I am
comfortable
knowing I don’t
know it all.”

MJ (30 year
teacher, taught earth
science for 30
years)
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Table 7

Indicators of Efficacy as They Relate to Efficacious Skills and Munoz’s (2008) Study
(interviews as verified in the observation)

Participant displayed
confidence in his ability
to conduct lessons as he
was taught, feeling his
mentor had trained him
in PB methods.
How own teaching
revealed hands on
methods but did not
foster connections within
the local environment.
JZ did not use the
resources outside his
classroom.

Indicator of efficacy in
implementation
(practice)

Efficacy traits,
according to Munoz
(2008)

Daily effort

“It is my
responsibility I want
more of it (PBE) for
my class. It’s my
responsibility to
differentiate my
instruction so that all
may learn, whether
they are difficult
students or not.”

“letting the
responsibility of teaching
during place-based to
others and just
observing….helped me
observe first hand
effective PB teaching and
has given me the
opportunity to reflect on
my own teaching.”

Indicator of efficacy in
interview
(belief)

Engaging

When asked what her
goals for the outdoor
lesson were, she
responded “I am just
happy to get them on
snowshoes”

WC (21 year teacher,
and taught 5th grade
for two years)

JZ (new teacher, first
year)

Participant

Preparing and
fostering

Chose not to be
observed

“I know it is easier to
make time for placebased practices,
because I learned
more ways to
introduce and use it
too many new things
I need to incorporate
into this classroom,
lots of students” (35
2nd graders)

RC (9 year teacher,
taught second grade
for two years)

Fostering

Lessons illustrate a
connection due to team
work in the program,
guided by the science
instructor.
The program is set up as
an option.

“Those kids will fall
through the cracks or fall
out of the program and
fail”

SH (9 year teacher,
taught science for seven
years and language arts
for two years)
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The importance of Farah’s and Munoz’s traits and their relationship to efficacy
were explained further in Chapter 2. The theoretical model illustrates efficacy is indicated
by beliefs and attitudes that support science teaching and knowledge about teaching-in
this study- with PB methods which were provided in the PD. Additionally indicators such
as those emerging from Farah and Munoz’s studies allowed the researcher to identify
whether and to what extent the participants were efficacious. Distilling Tables 6 and 7
provides an understanding of the level of efficacy of the participants.
MJ has a high level of efficacy. According to the efficacy indicators, she
masterfully prepared a unit that included the observed lesson in which her students
were engaged. This place-based lesson was taught as discussed and fostered studentcommunity interaction based on water studies.
BJ Masterfully incorporated thematic and community-based field trips. He spent
time prior to the lesson observation preparing his students throughout the school year.
Behaviorally, he was innovative in terms of designing place-based, map- focused lessons
and engaging them in language arts, math and social studies to foster an understanding of
their role in their region. BJ strives daily to align his lessons in a PB way, rather than the
way he has been teaching for much of 14 years. He has a high level of efficacy.
CH works at a land lab facility. She has the opportunity and responsibility to
design lessons appropriate to her environment. However, while she was confident in her
ability to conduct lessons in a PB way, the networking and use of authentic tools to
collect authentic data with community members, such was not evident in her lesson. In
fact, she discussed these factors as barriers to teaching in a place-based way in that this
was not possible in her teaching. Additionally, she suggested that while the PD offered
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bussing, she did not have the funds to conduct PB lessons, yet did not use her land lab
facility to teach the lesson. Her personal intention for her lessons was not incorporated in
the observed lesson. She did, however, foster student-student interaction and a local
theme, which was taught in the classroom rather than the land lab facility. She has low
efficacy.
SH has low-medium efficacy. Environmental opportunities, such as the support
from his school (his classroom is part of a PB focused mini-school), and a co-teacher who
is skilled in conducting PB methods assist SH in his efficacy. He fosters community
interactions and has high expectations for his students, but does not take responsibility for
their success.
WC Personally, she has low expectations for her students. She does however,
engage them with the resource providers and while she has weak science skills, she is a
master teacher in designing lessons that incorporate standards and takes a personal
responsibility for their learning. She has low efficacy.
JZ relies on the environmental support of his mentor teacher. He is aware that he
has much to learn about PBE and therefore exerts daily effort to understand teaching,
teaching of science and teaching with PB methods. He has low efficacy.
RC While RC’s efforts are on preparing student-focused lessons (fostering) that align
with the many new objectives he is asked to teach, he is personally struggling with stress
and chose not to be observed.
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Research Question 2
What factors affected teachers’ self- efficacy?
By definition, efficacy means the “ability to overcome” barriers (Bandura, 2000).
The theoretical framework reminds us that efficacy includes beliefs, attitudes and
knowledge. The effects of the PD on teacher efficacy among the teachers were also
analyzed by years of teaching experience. While more experience in teaching is expected
to generate greater and more knowledge about science, knowledge about teaching and
knowledge about learning, it is one factor that was explored as part of the efficacy of the
participants in this study and presented in Tables 6 and 7. How and whether efficacy was
demonstrated at each experience level is presented here. The intent was to determine if
any particular experience category of teachers responded differently to the PD than
another group. Experience in years teaching was the criterion used for this analysis.
Experienced (11 or more years teaching): MJ showed a high level of efficacy. She
incorporated the indicators mastery, preparing, engaging and fostering. After 30 years of
teaching she discussed her joy of teaching and her understanding of the great impact she
has on students. "I am more inspired to get them out of the classroom doing authentic
research and citizen science. It is very difficult to teach science by stand and
deliver….After teaching for 30 years, I am comfortable knowing I don’t know it all.”
BJ has been teaching for 14 years and had high efficacy despite the fact that when
he discussed it, he was conservative about his efficacy. Through his
interview/observation relationship, he indicated mastery of teaching, behavioral aspects
of efficacy, preparing for student success, engaging, and fostering growth in his students.
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Mid-career (5-10 years of experience): SH had medium to low efficacy. While he
feels supported in using PBE and works in an environment that expects PBE, he does not
consider himself responsible for the success or failure of the students. He fostered
achievement in his students, but rather than taking on the responsibility for learning, he
limited himself to environmental constraints. “While I believe in the methodology and
the PB professional development provided great support for PBE, I am limited by the
teaming aspect. I am here more as a support to the science teacher who is doing more
PBE.” As a lead teacher coordinating language arts, science and social science, HS
seemed a bit unsure of how to implement the methods without relying on the science
teacher.
CH has much experience teaching PBE. She was very confident about her
personal abilities and environmental aspects of her facility should enhance what she is
capable of doing with her students. However, she did not maximize her opportunities.
While she was educated in a similar methodology (project-based learning), she does not
use her resource opportunities fully; facility opportunities are not fully utilized and
authentic data is not expected from students. While teaching natural resources at a land
lab facility, a great portion of what she does is indoors, yet focused on the region. While
this is based on the place, and some aspects of place-based learning are being utilized; the
methods of PBE do not specifically apply.
RC finds that teaching is difficult. While he has been teaching for many years (9),
the vast array of changes he is asked to incorporate into the teaching of such a large class
of students puts him into a situation of a beginning teacher. Furthermore, while he
experiences benefits through teaching in a PB way, he does not feel fully comfortable
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doing so (and chose to not be observed), and does not take full responsibility for success
or failure for the students. RC is struggling to overcome the barriers to teaching in a PB
way (Bandura, 2000). Preparing, fostering, and personal aspects of efficacy emerged
from discussion with RC.
WC: While WC has been teaching for many years (on and off for 21), she is new
to teaching full time, in the 5th grade. Teaching science in a place-based way is new to her
as well. Traits she exemplified included engaging, mastery and personal. Her expectations in
teaching with PBE are low and her knowledge of science concepts can improve.
However, she loves to teach, which is evident in her class, and feels responsible for her
students’ learning, which is one indicator of efficacy. WC, when asked why she might
not have implemented the PD lessons when observed, said the lessons “did not exactly
suit her kids or what [she] need[s] to teach”. Alternatively, her journal indicated “It’s my
responsibility to differentiate my instruction so that all may learn, whether they are difficult
students or not.”

JZ, a first year teacher is relatively confident in his teaching and enjoying his new
job. Traits he indicated in his interview/observation are: daily effort in that he keeps
working toward efficacy and student success and environmental in which he is limited by
his surroundings. However, while he has PBE resources literally outside his classroom
door, he does not access them. His mentor provides assistance in active learning, but
while JZ demonstrates confidence in general, it does not translate into his implementation
of PB lessons. JZ stated that he does implement the lessons from the PD, “but they might
look a little different from what we saw in the PD. I might have to do some of the lessons
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inside instead, and spend much more of my time on math and reading instead.” The lack
of consistency in JZ’s remarks and observation indicate a lack of efficacy.
Factors Affecting Implementation of Place-based Methods: Benefits and
Barriers. Participants were part of a focus group, which took place prior to the PD to
determine positive beliefs about PBE. They were also interviewed after the PD and then
again after the observation. NVivo 10 software (2012) was used to identify the common
terminology used to describe place-based education by the teachers during the interviews.
The data was re-read and examined for new themes that emerged, such as the ability of
teachers to rely on the resource providers and community members for difficult content
rather than applying one’s own confidence in teaching the lesson. This concept is
noteworthy in a study such as this on efficacy as confidence in teaching is an integral
component. If the teacher can be assured that the knowledge they have will be supported
and supplemented by experts, confidence can be directly impacted. “The researcher then
repeated the process for observations and follow-up interviews, finally grouping the
terminology into two categories entitled benefits and barriers s 5 and 6). Each of the
terminology sets was then analyzed for patterns and consistencies in the theoretical
framework, or more particularly in beliefs and attitudes toward instruction and
implementation as they are evident in journals, interviews and observations. By doing so,
triangulation occurred.
The research also relied on the prior work of Dyment (2005) and Morag and Tal
(2012) to structure the final stage of analysis. In brief, Dyment (2005) identified benefits
to include engaged learning of science content in a variety of out-of-school settings.
These settings can be aligned to the curriculum and when facilitated properly can provide
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authenticity in field study that is absent when students remain in the conventional
classroom setting. Morag and Tal (2012) listed benefits from out-of doors trips as
cognitive, affective, social, physical and behavioral for the students. Teacher benefits
included expert mentoring and active teaching.
Benefits: All seven teachers in the study state place-based education was a benefit
to their teaching and student learning. The focus group, the teacher journals and
interviews indicated they had positive beliefs about science teaching and positive
attitudes about the instruction and implementation of PBE. For example, interview
questions 9 and 15-17 explicitly inquire about those beliefs and attitudes and all teachers
in the study expressed positive factors for students and positive factors for teachers,
further supporting their use of place-based methods. Examples of their perceived benefits
and hurdles are elaborated in the tables below. The interviews with teachers revealed
benefits that motivated them to begin or continue teaching using place-based
methodologies (Table 8).
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Table 8
Evidence and Examples of Benefits of PB Methods from Interviews and Participant
Journals (based in part on interview questions 9, 10, 14-17)
Benefit

Evidence

Connections for students

“Anytime I can take a group of children
outside of the 4 walls of a classroom to
learn, I’m expanding their horizons, and
understanding of the world we all live
in.”(WC interview)
[Students] are better able to interact with
one another and the subject being studied
more completely. (MJ interview)
“The kids may not remember what we
discussed or read, but when we experience
it like this, they always remember the
experience, and the information sticks too.”
(CW interview)
“What better way to understand our region
than by being in it!” (MJ journal)

More memorable

More authentic

Number
reporting
(out of 7)
6

6

4

“…our school adopted a PB methodology”
(RC interview)
“Kids have more of a will to learn” (HS
journal)
“These methods engage students more
completely than other methods because it
involves all of their senses more
completely, and they are able to interact
with one other and the subject being
studied more completely.” (MJ, journal)

4

Thematic

“It allows us to integrate history, English,
and environmental science” (SH interview)

2

Easy to align with
curriculum

“It is really easy to include PB methods at
our school because we have science
curriculum that involve these PB methods.”
(RC journal)
“More kids pass science now than ever.”
(BJ journal)

2

Supported by school
Students are more
engaged

Increased science scores

4

1
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Table 8 Continued…
Increased attendance

Resource providers
supply difficult content
More fun to teach
Can align with student
interests

More fun to learn

Outside more

Easy to fund

“They really enjoy and show up for the
field days.”
(CH journal)
“I can leave the responsibility of teaching
during the PB experiences to others and
observe -[and] help out” (WC interview)
“Makes me want to teach science more”
(JZ journal)
“I can cater my units to individual class’s
interests”
(CH interview)
“The kids understand science more and
they have a will to learn. Science has
already been the most interesting subject,
but when you incorporate PBE, it makes it
more fun and exciting.” (BJ journal)
“Experiencing learning in the field is so
much more effective than any day in the
classroom….no child left indoors! I am
more inspired to get them out of the
classroom doing authentic research and
citizen science.” (MJ journal)
“We have had very little trouble funding
these trips.”
(CW interview)

Total references to benefits

1

1

1
1

1

1

1

37

Table 8 lists benefits of PBE, as described by the participants in the seven preobservation interviews and found in their journals. However, while there are multiple
benefits (16) shared by the participants, they do not agree on what those benefits are.
Most of the participants agree (6) that PBE forms connections for their students and also
feel it makes learning memorable. More than half (4) find PBE to be authentic and more
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engaging for students, and that their school supports PBE. Only one or two found many
of the other characteristics of PBE to be beneficial, such as its out-of-doors learning and
increased science scores. Of interest, there were several benefits that emerged for the
teachers such as; easy to fund, more fun to teach, increased attendance and scores.
As it pertains to the theoretical model, WC noted a benefit of teaching with PBE
methods (gained from the PD) was the ability to have lesson content taught by experts.
This opportunity does not build her knowledge, as the theoretical model suggests, but
directly impacts her confidence in implementing the lesson. In her follow-up interview,
she discussed her appreciation for the experts who directly taught her students and it was
noted that she interacted minimally with her students during the observation of her PB
lesson.
Barriers to engaging students in place-based education were also specified in the
interviews (Table 9). Dyment (2005) reported the barriers to best practices in teaching.
Dyment’s research focused on the deeper beliefs held by the teachers, rather than the
management of transportation for field trips, curriculum alignment and weather issues.
According to Dyment’s research, if teachers can maximize the personal benefits and
minimize the barriers when applying an approach, such as PBE, then there may be
impetus to change personal teaching methodologies. In sum, Dyment suggested
“external training will do little for those whose internal values and perceptions do not
include outdoor learning. (Dyment, 2005, p. 41).
Of interest, teachers SH, MJ, CH, JZ, and WC experienced a strike for two weeks
just prior to the data collection phase. It is noteworthy that as it pertains to efficacy and
the ability to overcome, none of the teachers referenced issues surrounding the strike,
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except for a reference about in-class time by HS who said parents support the
implementation of PB methods, but after the strike are concerned about their students
leaving the classroom on place-based trips.
Table 9
Evidence of Barriers with PB Methods, as Revealed During Analysis of Interviews and
Journals (based partly on interview questions 9, 10, 14-17).

Barrier

Evidence

Number reporting
(out of 7)

Requires funding

Students miss other
classes/schedule is an issue

Students do not always take the
process seriously

Lack of access to authentic data
and storage

I don’t feel I am good at it as I
don’t do it enough

“Bussing is covered but
there is very little funding
for anything else.” (HS
interview)
“Due to the schedule, it
takes me three days to get
through all of one class.”
(MJ, interview)
“I have had trips totally
bomb because of bad
behavior.” (CH,
interview)
“There is very little
accountability to be
accurate in data
collection.” (CH,
interview)
“I still don’t know if I do
it well. I want better I
want great” (BJ, journal)

2

2

2

1

1
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Table 9 Continued…

Too many new
processes to take on in
addition to PBE

Standards take precedence and
prevent PBE

Some things need to be frontloaded and debriefed

Weather

Total references to barriers

“Teaching in the last year
has been difficult for me.
I am learning three new
curriculums, I am being
asked to learn a new
evaluation, grading and
attendance system. I have
also been asked to make
asocial media account for
my classroom along with
creating a classroom
website. We have
instituted new standards
and report cards, which
has also been a challenge
to me.” (RC interview)
“We have to work around
the issue of testing. There
are times when the
challenges of fitting
everything we are
required to do cause us to
limit PBE.” (WC,
interview)
“Lessons really need to be
front-loaded then they
need to be debriefed in
some sort of data
analysis.” (CH, interview)
“real science did or could
not take place due to
weather” (CH, journal)

1

1

1

1

12

Of note, the teachers who were determined efficacious because of consistent
beliefs and practices and the prevalence of efficacy indicators (Farah, 2011; Munoz,
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2008) such as MJ and BJ also listed more benefits and fewer barriers than those who
were not considered efficacious after the PD such as RC, WC, JZ. HS and CH grew in
their efficacy as a result of the PD according to the observation, but as explained
previously, CH illustrated inconsistency in her interview and her observation. This point
is important in terms of the definition of efficacy (Bandura, 2000) which refers to the
“ability to overcome” barriers and in doing so enjoy the benefits of the PB methods.
While 9 barriers emerged from the interviews and journals, each was described by
no more than one or two individuals. Of note, CH shared the most barriers and did not
illustrate consistent beliefs and practice. Most of the barriers were suggested by those
who were not determined efficacious according to Farah’s (2011) and Munoz’s (2008)
indicators and consistency between the interview and observations. Of those who were
determined efficacious, BJ, who was very conservative about his own abilities, said “I
still don’t know if I do it well. I want better- I want great” and the most efficacious
teacher, MJ, lamented “Due to the schedule, it takes me three days to get through all of
one class.”
It is noteworthy that MJ also stated that due to scheduling conflicts, her class load
and a district strike, stated, “I am the worst teacher I have ever been in seven years!”
The review of literature determined positive cognitive, affective,

interpersonal/social, and physical/behavioral impacts for students and teachers in
addition to fewer barriers when using the “place” in the form of green school grounds.
The current study agreed with the literature and also found an increased ability to think
creatively, use higher order thinking, achieving greater performance on standardized
tests. As the literature suggested, liability and resources did not appear as barriers and
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while larger class sizes and a movement to “back to the basics” did appear as barriers in
previous research, they did not appear in the current study. For example, participants
suggested that teachers are not confident teaching out-of-doors, especially if they never
learned in an outdoor setting. Similar to the research literature, the current study also
determined positive cognitive, affective, interpersonal/social, and physical/behavioral
benefits for students and teachers teaching with PB methods including benefits as a result
of the PD. Benefits emerging from the current study are:
Cognitive: Students connecting to each other and their region, the learning is
authentic, the experience is memorable and it is thematic. Further benefits for students
include increased science scores. Benefits for the teacher are that it is easy to align with
the curriculum, difficult content is supplied by the resource provider and students have
increased attendance.
Affective: students are more engaged, the lessons are aligned with their interests,
and it is more fun to learn
Interpersonal/Social: students are interacting with one another and the resource
providers who provide the valuable content.
Physical/behavioral: students are outside more, and are engaged.
However, supported by the school, and easy to fund, according to one teacher,
which were barriers in Rickinson’s study (2003, cited by Dyment, 2005) and were
actually assets in the current study, largely as a result of the PD, and its long-standing
relationship with the school districts (Linda Hilligoss, May 16, 2013). On the other hand,
two teachers thought the PBE lessons were difficult to fund. Bussing was provided by the
PD, but nothing else. Further barriers included student behavior and attendance issues,

104
lack of authentic data, too many new systemic processes (new curricula, for example),
standards and the time for a PBE lesson to be incorporated into the learning and teaching
process. Importantly, confidence emerged as a barrier for only 1 of the teachers and this
teacher was a teacher who exemplified high efficacy.
Research Question 3
How do teachers account for changes in their efficacy?
This question was pursued explicitly in the follow-up interviews conducted with
all seven of the participating teachers. The researcher journals provided insight and
specific references in the observations and/or interviews that allowed for further
investigation about whether and how the PD impacted a change in efficacy. Triangulation
of all data sources allowed for exploration of efficacy as seen in the observations and
how the PD might have brought about a change in the participants’ efficacy. The
theoretical framework suggests a change in teacher efficacy when beliefs are positive,
(confirmed by the focus group, interviews and Table 8: Benefits) and knowledge is
increased. It was assumed that the PD would provide the knowledge and thereby the
impetus for implementation of the PB methods by increasing efficacy.
An important point to consider in terms of changes in efficacy is how much
confidence and experience one might have prior to the PD. This is often related to
experience teaching.
While one might assume that efficacy is a direct result of years of experience
teaching, we are reminded that even the most experienced teachers illustrate a lack of
efficacy due to the teaching of new curriculum, age level and subject matter (Lockard,
1993). Therefore, allowing for a lack of efficacy due to new teaching assignments,
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teachers have been grouped according to experience teaching their current curriculum
and/or age level. The effects of the PD on teacher efficacy were also analyzed by years of
teaching experience. The intent was to determine if any particular experience category of
teachers responded differently to the PD than another group. Experience in years teaching
was the criterion used for this analysis. To explore efficacy in terms of experience,
information about each teacher is elaborated below.
Experienced (11 or more years teaching): MJ showed high level of efficacy, due
to her apparent joy of teaching and understanding of the great impact she has on students.
“Experiencing learning in the field is so much more effective than any day in the
classroom….no child left indoors! I am more inspired to get them out of the classroom
doing authentic research and citizen science. It is very difficult to teach science by stand
and deliver. …Students come into the class ‘hating’ or ‘liking’ science thinking all
sciences are the same because that is how they have learned them throughout their
education-by a book and worksheets…no real direct application of the concepts. After
teaching for 30 years, I am comfortable knowing I don’t know it all.”
MJ suggested little change due to the PD; she has been using these methods but
seeks to improve. The most efficacious teacher in the study, based on consistency
between interview and observation and indicators of efficacy (Farah, 2011 and Munoz,
2008), MJ found that she continues to learn and develop into a more efficacious teacher;
and it has taken many years to do so. While she is undergoing a considerable amount of
stress due to district strikes, and her daily schedule and the student overall schedule are
not conducive to teaching lab based classes. However, because she valued it, she attended
the PD, networked with resource providers, and wrote grants recommended in the PD.

106
She demonstrated efficacy during her lesson in which students worked with local
professionals to examine the ecology of the local area, and planned survival in hazardous
weather using technology purchased through grant funding. However, she stated that in
terms of stress and barriers, "I am the worst teacher I have ever been in seven years.” She
indicated “the ability to overcome” stressors and barriers (such as 42 secondary students in a
class) and therefore a high level of efficacy.

BJ has a conservative estimation of his efficacy. While BJ, an experienced
teacher aligns his teaching directly to student success, he did not feel he was as successful
as he had hoped in teaching in a place-based way. Change occurred due to the PD,
however; BJ has a greater intention to use PB as it engages students and makes sense of
textual content. He gained further understanding of the value of PBE and the need to
incorporate it consistently into his classroom. Observation indicated that BJ does
incorporate these methods in the class by incorporating 11 PB trips throughout the year
and restructuring his curriculum to thematic instruction based on the geography of the
place.
“This is different from teaching prior to the PB training because it is more
intentional. I may not be using the lessons suggested in the training, but we learned about
the value of PB training and while I may not be doing a perfect job I am thinking about it
more and focusing my efforts in that area. I am now more intentional, [seeing] more
obvious connections and a need to change. What I was doing before was superficial.
Maybe what I was doing was okay. I didn’t feel like it. I couldn’t say why we did it or
make them understand it.”
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Mid-career (5-10 years of experience): SH had medium to low efficacy and
suggested “While I believe in the methodology and the PB professional development
provided great support for PBE, I am limited by the teaming aspect. I am here more as a
support to the science teacher who is doing more PBE.” The science teacher did not
attend the PD but HS did show me some PBE lessons conducted by the science teacher
such as running a small greenhouse and herb sale. Very little change occurred due to the
PD. As a lead teacher coordinating language arts, science and social science, HS seems a
bit unsure of how to implement the methods without relying on the science teacher. “The
focus is on thematic interaction between the subject and this is not different than before
the place-based training.”
CH: Very little change occurred in CH due to the PD. CH was trained in and had
been using PB methods and works at a land lab facility, which is ideal for PBE, but
during the observation, it was noted that CH does not use PB to its potential by accessing
resource providers or on site resources. When CH discusses why she might not have
implemented place-based methods when observed, she states that it is because she has not
been asked to practice the methods, make them their own and thereby assimilate them as
her own knowledge. CH wrote in her journal “It is a much bigger process than just going
outside. I now have some methods and units in place that work and work well” (because
she has been teaching in this location and with this assignment for seven years).
However, when I inquired about the lack of PB lessons during the observation, she
responded “I don’t use them (lessons from the PBE training).They just handed it to us
and we never implemented it.”
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Beginning (with less than five years of experience): RC finds that teaching is
difficult. While he has been teaching for 9 years, the vast array of changes he was asked
to incorporate into the teaching of such a large class of students denotes him as a
beginning teacher. Furthermore, while he experiences benefits through teaching in a PB
way, he does not feel fully comfortable doing so (and chose not to be observed). RC is
struggling to overcome the barriers to teaching in a PB way (Bandura, 2000). RC speaks
of change and the great value in PBE, but cannot overcome the many

systematic and

personal hurdles he is enduring in order to incorporate more PB into the classroom. RC
chose not to be observed. “I know it is easier to make time for place-based practices
because I learned more ways to introduce and use it. I like getting out of the classroom
and using real-world problems.” RC was overwhelmed this year, and did not have the
efficacy to overcome his many barriers to teaching in a PB way. He declined to be
observed. However, according to RC, he benefitted from the PD and PBE was presented
as an easy method to incorporate “I know it is easier to make time for place-based
practices, because I learned more ways to introduce and use it.”
WC: While WC has been teaching for many years (on and off for 21), she is new
to teaching full time, in the 5th grade. Teaching science in a place-based way is new to her
as well. Her expectations in this arena are low and her knowledge of science concepts can
improve. Change did occur in WC as a result of the PD; WC seeks ways in which to
incorporate more PB methods, and is in the process of continuing to learn new science
concepts and methods. However, WC, when asked why she might not have implemented
the PD lessons when observed, said the lessons “did not exactly suit her kids or what
[she] need[s] to teach.” However, she also said. “We have had to curtail experiences like
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our [PB activity], and even change our visits to [PB location] to work around the issue of
testing. It is my responsibility. I want more of it (PBE) for my class. It’s my responsibility
to differentiate my instruction so that all may learn, whether they are difficult students or not.”

This comment illustrates a need to assimilate the lessons presented in the PD into her
own knowledge
JZ, a first year teacher, while confident in his role as a teacher and enjoying his
new job, does not yet see the opportunities he has available and what place-based
methods look like in a classroom setting. However, JZ speaks of the values of PB. JZ
notes how the professional development opportunity provided resources and ideas and
that the district mentor has modeled PB methods. His mentor provides assistance in
active learning, and while JZ demonstrates confidence in general, it does not translate
into his implementation of PB lessons. JZ stated that he does implement the lessons from
the PD, “but they might look a little different from what we saw in the PD. I might have
to do some of the lessons inside instead, and spend much more of my time on math and
reading instead.” The lack of consistency in JZ’s remarks and lack of visible efficacy
traits indicate that PB methods are not being implemented, but JZ feels they are. “I love
place-based learning and I would love to incorporate it more next year.”
Data indicate that experience in teaching enhances the applicability of resources and
benefits from the PD for those who have 11 or more years of experience. Benefits provided by the
PD that suited their teaching, such as grants and opportunities to take students on PB trips became
integral to the teaching of those who had 11 or more years of teaching experience. Teachers who
had mid- level experience, however, illustrated that while they discussed their efficacy in
implementing the PD lessons confidently, the observations indicated low implementation and
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therefore low efficacy. Beginning teachers who were new to teaching the subject area or age
group indicated an intention to implement the PD, but an inability to do so.
Barriers to implementation such as standards, unclear understanding of how to properly
implement the PD opportunities, stress and a lack of confidence in the subject area competed with
the ability to implement the PB methods learned in the PD. By looking at the relationship

between beliefs and practices, one can distinguish the impact efficacy has on the ability
to overcome barriers to teaching in best practice ways. In discussion with teachers about
barriers, and why their perception of how they wish to teach may or may not align with
how they are teaching, factors that affect their efficacy can be probed.
This exploration resulted in a discrepancy in belief and practice, or rather, the
“belief and practice mismatch” (Jones and Carter, 2007, p. 1082) for teachers with lower
experience and therefore lower efficacy. It is exemplified in the inconsistencies between
the beliefs and practices of JZ and CH, and in WC and the inability “to overcome”
(Bandura, 2000) for RC. For example observations of these teachers indicated:


errors in science



minimal expectations for students’ learning and experience



failure to incorporate even the most accessible opportunities



failure to authenticate data



responsibility for student learning is given to resource providers

In general, while experienced teachers identified changes that occurred due to the
professional development opportunity in their interviews, the following changes were
validated through observations and therefore bridge the “belief and practice mismatch”.
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They are:


More relationships with and a network of resource providers



The ability to understand the connections with the place



A greater intention of incorporating the methodology in daily practice due
to an understanding of its importance



Responsibility for student learning



Grants for travel and supplies
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CHAPTER V
CONCLUSIONS AND DISCUSSION

This research was initiated with a literature review focusing on (1) place-based
education, (2) efficacy, and (3) teacher professional development. The literature review
was followed by a field study that engaged seven teachers in their PBE professional
development experience. The research data were then processed and analyzed using
qualitative methodology to explore the phenomenon of efficacy.
This chapter revisits the literature and the theoretical framework which, taken
with the results, provides a solution to the question addressed in this study. The
compelling problem addressed by the research was: What impacts teachers’ efficacy in
the implementation of science best practices introduced through professional
development in PBE? The research assumed that if the characteristics of place-based
teacher education were applied, teachers would be properly prepared to teach with
confidence and improved efficacy and the taken with the application of PBE
improvements in science teaching would result. The participants’ efficacy is discussed
here as a result of the place-based professional development in relationship to three
research questions that were used to investigate the overarching problem stated above.
The research questions analyzed the relationships between teacher practices (research
question 1), factors affecting efficacy (research question 2) and how teachers account for
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changes in efficacy (research question 3). Those relationships provided the evidence for
the discussion in this chapter.
Data analysis was an ongoing process throughout the study, applying and
exploring new themes as they emerged, with the ultimate task of understanding and
explaining the theme of teacher efficacy and behavior or the implementation of PB
methods due to the PD.
Coding required the examination of the relationship among data and the research
questions (Yin, 2009). The coding software, NVivo 10 (2012) was used for storage and
management of data. Data were studied for representation of the research questions by
examining them line by line. This information was downloaded into NVivo 10 (2012) in
the categories of interviews and observations, to allow for constant comparison of all
sources of the data, triangulation of data with participant and researcher journals and to
align with the research questions.
An open coding process allowed the data to emerge and the researcher to look for
units of meaning that appeared frequently to address the research questions. The process
for identifying codes included examining the transcribed or written responses and coding
the data into categories that aligned with Farah’s (2011) and Munoz’s (2008) traits of
efficacy.
NVivo 10 (2012) allowed the researcher to examine the relationships between the
components of the theoretical framework, namely beliefs, attitudes and knowledge, as
they impact instructional practices. Nodes were interconnected and correlated in order to
determine how interviews and observations complemented or contrasted one another. The
software and further analysis sought key terms, such as those posed by Munoz (2008) and
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Farah (2011), to compare to the prior research. Message units that emerged as a result of
the literature review (Farah, 2011; Munoz, 2008) include personal codes (“attitude,
stress, scares”), mastery (“often, learn, use, experiment”), behavioral (“risk-taker,
innovative”) and environmental (“support, time, opportunities”) codes. Codes also
include items such as years of teaching experience, gender, etc. NVivo 10 (2012)
required the researcher to be closely aligned with the data by requiring the personal
alignment of case nodes and the assigning of attributes like demographics (years
teaching, etc.,) and others (stress, time, confidence, etc.). A more detailed description of
these stages can be found in Appendix J.
Revisiting the Problem
The major problem addressed in this dissertation research is the issue of teacher
efficacy and how it impacts science learning through professional development in placebased learning strategies. Despite teacher education in best practices, research shows
that teachers, in general, may not have the confidence to utilize them in their teaching.
Prior researchers have noted that teachers do not incorporate lessons in and about the
environment, yet those same teachers believe they are successfully doing so (Loughran,
Mulhall, and Berry, 2012).
Why are elementary teachers not teaching science? Why are teachers not
incorporating the best practices they have been trained to use? Why do teachers believe
they are implementing best practices, yet observations do not confirm their
implementation? (Abell & Lederman, 2007; Van Aalderen-Smeets, et al., 2012; Jones &
Carter, 2007). TIMSS (2011) study draws attention to the important relationship
between student achievement and teacher efficacy. This represents a “belief and practice
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mismatch” according to some researchers (Jones and Carter, 2007, p. 1082).
Furthermore, students who are not fully engaged with environmental science are not
reaching the potential of place-based education (NGSS, Lead States, 2013; Louv, 2005;
Nabhan and Trimble, 1994; Van Aalderen-Smeets, et al., 2012; Osborn, Simon and
Collins, 2003; Jones and Carter, 2007). The Next Generation Science Standards (NGSS
Lead States, 2013) attempt to address a lack of authentic science learning and experience
by incorporating more doing of authentic science and the current study also investigated
that relationship.
Observations and Conclusions
Seven teachers who participated in a professional development focused on PBE
were studied using the qualitative research design to determine the effects of the PD on
teacher efficacy. Data were collected using journals and personal interviews, and
questions before and about the professional development workshops. Observations were
made of their classroom teaching and the implementation of the PBE.
Reflecting on the observed impact of the professional development, one teacher
improved in efficacy (BJ), aligning all lessons to students and connecting them to their
place-based setting in an intentional, engaging way. Three of the teachers had mediumhigh or high efficacy prior to the PD (BJ, CH, MJ) and two (CH, MJ) of them did not
improve their efficacy as a result of the PD. As a matter of fact, CH appeared to have
high efficacy in the focus group, journals and the interview, but showed major
inconsistencies in the implementation of her PB lessons through the observations.
Therefore, as a result of the PD, while teachers may have positive attitudes about PBE
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(according to the focus group data) and beliefs and knowledge of PBE were supported in
the PD, the efficacy of six of the teachers did not improve as a result of the PD.
Research Question 1
What evidence is there that place-based professional development affects teachers in
terms of efficacy, namely their beliefs and practices?
In drawing conclusions for research question 1, the researcher interviewed the
participants after the place-based staff development about their beliefs. Open-ended
questions allowed for an understanding of perceived teacher efficacy. Teachers and the
researcher kept research journals, which enhanced the question and answer process,
increased attention on the professional development and best practices and allowed the
teacher to determine when to invite the researcher into the classroom for observations.
Observations then sought consistency between the perceived teacher beliefs and the
implementation of these beliefs, addressing teacher efficacy.
Traits of Efficacious Teachers. In more than half of the cases, teacher journal
and interview data were not in agreement with the observations as indicated by Tables 6
and 7. Importantly, triangulation of the interviews, research journals and the focus group
responses suggest teacher attitudes and beliefs in and about science and science teaching
(in this case about place-based practices) were positive. Analyses of the multiple sources
of data revealed the effects of the PD on teacher efficacy.
Additionally, to answer this question, a comparison of teacher beliefs and
implementation was made. Observations allowed for investigation of efficacy impacts on
implementation of methods learned, and follow up interviews allowed for clarification
and further inquiry regarding distinctions between beliefs (interview) and implementation
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(observations). Traits and actions emerging from the observations and discussed in
follow-up interviews and are:


Engaging/guiding: puts forth effort to reach, takes responsibility for learning



Fostering achievement: emphasizes content connections, student designed lessons



Ability: facilitates growth toward desired outcomes



Daily effort: consistent, daily focus on growth



Preparing: intentional and thoughtful lesson plans, specific procedures
The theoretical model points to the instructional practices as the indicator for

efficacy. The information presented in Chapter 4 (Table 4), specified Indicators of
Efficacy as related to efficacy skills and implementation. Each of the six observed
teachers demonstrated a range of certain traits and actions depicting efficacy, but only
three of the six implemented specific methods resulting from the PD. Two of those
teachers had prior experience with PBE and its methodology. The more efficacious
teachers implemented place-based methods and more efficacy traits were evident in their
teaching. Implementation of beliefs was evident in three of the six teachers during the
observation. One of the seven teachers asked not to be observed.
In this study, teachers who implemented the place-based practices became more
confident, thus demonstrating improved efficacy as a teacher practitioner. Teachers who
are efficacious did implement the lessons. As it relates to the literature (Farah, 2011;
Munoz, 2008) classroom observations and interviews in the current study revealed that
efficacy resulted in the following traits:
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engaging the students in multiple, connected field opportunities, incorporating
pre-and post-lessons and reflection.



applying the benefits of the lesson/method and attempted to integrate the method,
despite feeling they did not fully understand how to do it well.



intentional, thorough desire and need to learn about the methodology and
practices. These teachers specifically and consistently worked to make the
connections between the geographical place as the focus of place-based
education, content and the students.

 allowed the resource providers (the mentors) to facilitate the lessons, learning by
giving up some of the control of their classroom and taking on a mentee role. In
such situations, efficacious teachers maintain their teacher-student contact and
incorporate contact with the experts. Those who are not efficacious, rather,
eliminate the teacher-student contact and become more like a chaperone
encouraging the expert-student contact.
 capitalized on the opportunity to develop the lesson according to students’ needs
and professional expectations. For example, BJ suggested: “This is different from
teaching prior to the PB training because it is more intentional so while I may not
be doing a perfect job I am thinking about it more and focusing my efforts in that
area. We get out into the community about eleven times a year. I use a map
constantly and we always stop to see where we fit into the region. Kids need to
know how and where they fit in.”
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When BJ was observed, his students were presenting to the community about all
of the work they had done for the area in water, soil and land management. According to
the definition of efficacy, BJ believes in and has a positive attitude about science
teaching, but while he feels he can continue to improve, he values and strives to
implement the PB lessons he learned about in the PD.
Lack of Efficacy Indicators in Participants. Alternatively, teachers who did not
implement the methodology suggested that while the PD offered some time for
networking and discussion about how to implement the lesson, these teachers did not
intentionally pursue development of the lessons neither on their own time nor in the
workshop. For example, CH, when asked about her use of the lessons presented in the PD
stated ”There they are (pointing to a binder on a shelf. They have been there since I got
them.”
In the interviews, three participants explained why they did not implement the
place-based methods. The participants confirmed that they were given the initial skills to
apply the methodology, but had not assimilated the methods. For example, the interviews
revealed the following:
CH stated: “I don’t use them [lessons from the PD]. They just handed it to us and
we never practiced it” (CH, interview,).
WC stated: “I love knowing about it, but there is no additional time given.
I want to keep my students safe. Networking, websites, funding. [I need] more
direct contact with the professionals in so I don’t re-create the wheel” “It would
be great if the [resource providers] could come into my classroom. They could
have given me more for my kids” (WC, interview)
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The information from the interviews, particularly Tables 5 and 6 clearly indicate
that there are behavioral and environmental factors that intervene as progress towards
assimilation of place-based education as provided through the PD. For example, the
teachers in this study who are not yet efficacious did not access an opportunity for placebased education literally outside their classroom door, did not develop a personal lesson
nor practice the implementation of such a lesson as part of the PD.
Teachers must have a positive attitude about science and an opportunity or
expectation that they practice the new method in order to increase in efficacy. This study
revealed that for teachers to develop efficacy, they required professional development
that lead to explicit and intentional assimilation of the methodologies presented in the
PD. The current study revealed that teachers who are implementing best practices are
those who have been able to assimilate their new knowledge gained through PD. This
occurs while fostering changes in their own teaching practices.
Teachers with low efficacy suggest that the PD did provide the knowledge about,
but did not provide the opportunity, expectation, time and intention to assimilate the
lessons provided into user friendly, personal lessons, appropriate for their own students.
CH, a low efficacy teacher, suggests that the PD did not encourage assimilation. I don’t
use them (lessons from the PD). They just handed it to us and we never implemented it.”
Alternatively, BJ, a high efficacy teacher who improved due to the PD stated that
it was his intentional investment in incorporation of lessons for his students. “I am now
more intentional, [seeing] more obvious connections and a need to change. What I was
doing before was superficial. Maybe what I was doing was okay. I didn’t feel like it. I
couldn’t say why we did it or make them understand it.”
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By definition, it is possible to improve teacher efficacy, if the teacher’s belief is
such that his or her actions can enhance student learning (Bandura, 2000). Believing one
is responsible for learning and implementing best practices can and will impact their
students’ learning. In addition, making the process intentional requires metacognition of
one’s teaching and must occur in order to improve efficacy.
Research Question 2
What factors affect teacher self-efficacy?
Participants were part of a focus group that took place prior to the PD. They were
also interviewed after the PD and then again after the observation to confirm and verify
the observed data, in particular the relationship between the beliefs (interviews) and
practices (observations). For example, why might the teacher not have implemented the
lesson as provided by the PD and suggested by the teacher in the interview? A lack of
consistency between the interview and the observation is an indicator of low efficacy, and
the main problem pursued in this work; why are teachers not implementing best
practices? If they believe in the best practices presented in the PD, know how to
implement them due to the PD, then why is implementation not taking place?
Benefits. The interviews with the participants in the research group produced 31
direct references to the benefits of PBE-for both teachers and their students. All seven
teachers provided verbal and written reflections on the positive aspects of incorporating
PBE as presented in the PD. The benefits included:


Connections for students, more memorable



More authentic
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Supported by school



Students are more engaged



Thematic



Easy to align with curriculum



Increased science scores



Increased attendance



Students have a need to learn where they live



Resource providers supply difficult content



More fun to teach



Can align with student interests



More fun to learn



Outside more



Easy to fund
The interviews and journals produced specific words, such as connections and

authenticity that are related. Dewey (1938) believed the term thematic also referred to
authentic learning. The word connections appeared more often; a total of 6 times in the
interviews and authentic was discussed 4 times. Taking all of these references in sum,
there were 10 references to the authentic benefits of learning through PBE. One of the
main characteristics of PBE is it is an “authentic” (MJ interview and journal) method of
teaching about the thematic geographic place a student lives in. Teachers discussed how
PBE helps their students make “connections” (BJ, journal and interview) between the text
and the content, between subjects such as science and social science (WC, interview), and
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between themselves and the region (BJ, interview). In doing so, the PBE methods made
learning “more memorable” (CH interview). PBE is appealing to those with low (WC,
CH) efficacy as well as high (JM, BJ) efficacy and good for students.
Barriers. The theoretical framework (Figure 1) illustrates efficacy, attitudes,
knowledge and skills, and perceptions of barriers as factors affecting implementation.
These hurdles include the learning of skills and knowledge (the professional
development), as well as personal and work factors.
Barriers emerging from the current study on the implementation of best practices
suggested in the PD are listed here:


Requires funding



Time (to plan, to understand, and to assimilate)



Students miss other classes; schedule is an issue



Students do not always take the process seriously



Lack of access to authentic data and storage from resource providers



Lack of confidence



Too many new processes to take on in addition to PBE



Standards take precedence and prevent PBE



Some things need to be front-loaded and debriefed



Weather
The literature on implementation of best practices in teaching with PBE methods

listed the following barriers: time to plan, availability of curriculum, weather, and
structural and administrative issues such as standardized tests and bussing (Dyment,
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2005; DeWitt and Storksdiek, 2008; Flaherty, 2007). Time emerges as a barrier similar to
previous research. By definition, efficacy is the ability to overcome (Bandura, 1994) such
hurdles and barriers It is interesting to note the barriers for one are benefits for another
(easy to fund, resource providers supply difficult content, for example). The data reveals
that the professional development opportunity, while it provided funds, resources and
ideas (as explained in Table 6, Benefits) did not increase the efficacy for most of the
teachers in the study and therefore, three of six teachers, when observed, were not fully
overcoming hurdles.
The Place-based Professional Development: Factors Affecting
Implementation. The researcher experienced the place-based PD attended by the
teachers, which was designed to provide skills and knowledge for implementation. It was
imperative to experience the PD these teachers attended in order to understand the
knowledge and skills presented. The literature states that characteristics of quality
professional development should include (DeWitt & Storksdiek, 2008; Penuel et al.,
2007):


Teacher study groups rather than large workshops



Collective participation of teachers from the same school



Being mentored or coached, even engaging in an internship



Curriculum-linked or site-based professional development geared toward teacherspecific curriculum (aligned with teacher goals)
However, the interviews and observations presented previously revealed needs

that were not fully met by the PD.
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Factors that were present in the PD from the list above include:


Teacher study groups rather than large workshops



Collective participation of teachers from the same school



Curriculum-linked or site-based professional development geared toward teacherspecific curriculum (aligned with teacher goals)
Factors missing from the PD, as suggested by the triangulation of interviews,

journals and follow-up interviews and mentioned previously by the teachers who were
not efficacious:


Mentoring or coaching, even engaging in an internship



Duration of time long enough to allow practice of new skills
The literature and the theoretical framework suggest that these factors, designed

to enhance knowledge and efficacy, must be aligned with perceptual filters such as
personal and work factors in order to result in implementation. The personal factors
contribute to efficacy and therefore implementation and are indicators distinguishing
those with low efficacy from those with high efficacy.
The personal factors revealed in the current study and related to the theoretical
framework are:


Belief in the benefits of the lesson/method



An intentional desire and need to learn about the methods

The work factors emerged as barriers to those with low efficacy. The work factors
revealed in the current study are:


The opportunity to develop the lesson according to their own students and setting
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Funding for bussing



Opportunities on school grounds and in neighboring region



Education and development which includes time to plan and prepare



Time in schedule



Support from administration



Support from resource providers



Opportunity to practice



Lessons can be aligned with standards
Of note, the teachers who were most efficacious in this study (BF and MJ started

as most efficacious and BJ grew most in efficacy) were those who recognized that they
had much to learn about teaching and place-based methods in general and therefore
gained much from the PD; resources, knowledge and attitude. Their personal efficacy
allowed them to overcome work factors that might prevent implementation of PBE
methods for those with low efficacy. BJ did not think he did a good job of incorporating
PB methods, but because he valued it so much for his students, he intentionally continued
to work to improve his skills and understanding. MJ, while her work factors made
implementation difficult, stated “There are so many things going on this year [her daily
schedule and the students’ overall schedule are not conducive to teaching lab based
classes], I am the worst teacher I have been in seven years! I realize I don’t know it all,
and have to keep trying to figure it out!” (MJ, interview). However, her high efficacy
allowed her to persevere and to overcome the barriers of her difficult year and her
positive attitude and knowledge were efficacious. She illustrated consistency in her
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interview and observation and despite the stress implemented more PBE indicators than
any other teacher.
Research Question 3
How do teachers account for changes in their efficacy?
While efficacy may be considered to improve with years of teaching experience,
that correlation was not revealed in the research. Efficacy did not correspond directly
with years of teaching experience (Table 3). The research participants’ teaching
experiences ranged from 1-30 years.
Varying levels of efficacy were illustrated in the seven teacher participants in the
research. For example, WC had been teaching for 21 years and had two years of
experience teaching fifth grade. She takes her role as a teacher seriously, but her
implementation of PBE and level efficacy were low. This was due to a lack of
confidence, knowledge, and skills in implementation of the PBE method. This translated
to low efficacy for the lesson. Those conclusions were made based on comments from the
interview and visible data from her lesson observation: When asked the goals of the PB
lesson, she said “I am just glad to get these kids on snowshoes.” Further, in a follow up
visit, when discussing the science of the place-based lesson, she provided inaccurate
scientific information to the students.
RC had been teaching for nine years, but was overwhelmed by all of the district
and classroom changes he was asked to make. Therefore, his efficacy in implementing
these methods was low. On the other hand, BJ, who had been teaching for 14 years, did
not feel he had high implementation skills, but supplemented a lack of perceived skills
with a dedicated intention to incorporate those methods. He was the only teacher who
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improved in efficacy after the PD. CH, while she had nine years of experience teaching,
and seven years’ experience teaching in a PB way, did not incorporate key components of
PB methodology: authentic engagement in the place, student-community interaction and
active problem solving. She did, however, incorporate thematic and environmental
lessons but remained a low-efficacy teacher due to inconsistencies in her interview and
the observation of her lesson. The lesson failed to incorporate indicators of PBE, yet
these indicators were discussed in her interview. Further, several benefits to teaching
PBE presented in the interview (access to resource providers, authentic data storage and
funding) were the same barriers she posed in the post-observation interview.
Positive Attitudes, Intention, and Assimilation. All teachers participating in this
study expressed positive attitudes about and intention to teach place-based methods in the
focus group. This information is presented in Table 6, Evidence of hurdles with PBE
methods. As described in the previous section, a key theme that responds to all research
questions is the desire and ability of teachers to assimilate and use new knowledge.
According to the SAMPI and lesson observation, four of the teachers mistakenly thought
they were implementing these PBE methods (SH, WC, CH and JZ) but were not doing so
according to the data collected in the study. One participant thought he was not doing so,
yet the observation provided evidence that he was (BJ) doing so. Another teacher (MJ)
made implementation a clear goal, and measured herself against that goal. While she had
participated in the PD and had experience working with place-based methods (in addition
to much experience teaching) she demonstrated efficacious behavior during the
observations and interviews. RC had intentions of incorporating place-based methods but
recognized that he simply could not overcome the hurdles he was experiencing and
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therefore chose not participate in the observation. This information is correlated in Table
6, Evidence of hurdles with PB methods. As described in the previous section, a key
theme that responds to all research questions is the desire and ability to assimilate the
teacher’s new knowledge. This theme aligns with a component of the definition of
efficacy (Bandura, 2000), in the ability to overcome both personal and work factors that
prevent implementation of PBE. For this reason, it is imperative that professional
development opportunities focus on these factors. Regarding structural and administrative
issues, an additional hurdle occurred in the planning process; the largest of the school
districts in the study went on strike for two weeks. Interestingly, this issue did not emerge
from the study as a factor impeding teacher implementation of place-based lessons.
Revisiting the Theoretical Framework
The theoretical framework for this study comes from research on teacher efficacy
(Jones and Carter, 2007; Bandura, 1994, 2000). The focus group indicated that the
teachers in this study have a positive attitude toward implementation of place-based
methods, which is the first component of the efficacy framework. In terms of behaviors,
such as implementation of methods (for this study, PBE methods), the teachers in the
present research value (believe in) science and believed they were enacting best
practices, however, the observation data suggested those methodologies were not being
implemented. A mismatch between belief and practice was apparent to the researcher.
Generally, beliefs, attitudes, knowledge, skills and motivation do not directly link to
instructional practices for the current study, but are impacted by the perception of
hurdles or barriers. These barriers limit what he or she can or cannot do.
The model presents an option in which attitudes, knowledge and motivation may
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enable teachers to overcome hurdles (Bandura, 2000) and implement best practice
techniques, including PBE. The focus group discussions suggested that the teachers in
this study have a positive attitude toward implementation of place-based methods, which
is the first component of the efficacy framework. The data in the current study indicate
that teachers’ knowledge and skills need to be a greater focus in staff development.

Figure 1. Efficacy as it guides instructional practices. Taken from Jones, M. G., &
Carter, G. (2007, p. 1074).
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Implications for Efficacy
Building upon Jones and Carter’s theoretical framework (2007), key components
specific to this study on professional development and teacher efficacy include:
(1) Efficacy and barriers that may have impeded implementation of place-based methods.
These barriers include time, a lack of resource providers and funds. Time is a well-known
issue of concern and a lack of time for teachers pervades education. Time can refer to
time to teach and to plan, but this study was noteworthy as it referenced time to learn the
new method in a way that PBE could be successfully and confidently implemented. For
those with low efficacy, the list of barriers includes a lack of time to assimilate the PBE
methodology in addition to curricular constraints, but teachers with high efficacy
overcame the issue of time and as a result, curriculum aligned with the geographical
place was assimilated.
(2) Science epistemology: Teacher beliefs impacting science learning and teaching may
be determined by how the teacher learned science. For example, ZJ shared his tendency
to revert back to his default method of teaching which consists of how he learned science.
(3) Attitudes toward the goal of implementation: A positive attitude is important for the
theoretical process to move beyond efficacy to epistemology, and all teachers in this
study indicated a positive attitude about PBE and about the implementation of PBE.
(4) Knowledge: Does the teacher have appropriate science knowledge to teach the
science concepts, or in the case of PB methods, to facilitate these concepts? Also, are the
skills to properly facilitate lessons in a PB manner learned and assimilated by the
teacher? Those with high efficacy have science knowledge and are able to properly
facilitate lessons aligning with this knowledge.
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(5) Perceptions and feedback: The model illustrates perceptions of teachers and feedback
from students and the greater school community as filters through which or hurdles
preventing implementation from taking place. How is this method impacting the
students? How is the PBE method impacting teachers? PB methods were reported to
positively impact students in cognitive, social and affective ways, such as improved
science scores and attendance. Teachers in this study experienced an increased enjoyment
of their job, a network of experts with which to work and increased attendance in their
students, for example.
The data illustrates that when and if all of these factors align positively in the
professional development, the teacher can and will implement the PB method. In doing
so, teachers’ efficacy increases.
Solving the Problem
Students have a minimal, at best, relationship with the natural world and have
corresponding low science scores (NGSS Lead States, 2013; UNESCO, 2013; Louv,
2005; Nabhan and Trimble, 1994). Teachers know about best practices in and about the
environment, but, as this study confirms, do not always incorporate them into their
teaching (Loughran, et.al.,, 2012). The Next Generation Science Standards (NGSS)
attempt to address a lack of authentic science learning and experience by incorporating
more doing of authentic science (NGSS, Lead States, 2013) and therefore place-based
methods are an appropriate practice through which to view teacher efficacy. With
knowledge of these standards and a desire to solve the issue of such a minimal
relationship with nature and low science scores, professional development opportunities
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for teachers must focus on the implementation of authentic science and bridge the belief
and practice gap.
This question permeates science research literature as Abell and Lederman (2007)
in The Handbook of Research on Science Education remind us: Why are elementary
teachers not teaching science? Why are these teachers not incorporating the best practices
they have been trained to use? Why do they believe they are implementing best practices,
yet observations do not confirm such an implementation? Delving into the issue of
efficacy provided clarity.
Importantly, a key theme that responds to all research questions is the desire and
ability to assimilate the teacher’s new knowledge. This takes time and intention. For this
reason, it is imperative that professional development opportunities focus on these
factors. In doing so, the teachers who are most efficacious have the ability to overcome
the barriers of implementation, completing the efficacy process as depicted in the
theoretical framework. According to Dyment’s research, if teachers can maximize
personal benefits and minimize the barriers (standardized tests, lack of confidence) when
applying an approach such as PBE, implementation of best-practice approaches is
expected to develop. Revisiting the theoretical framework encourages a discussion on
how the different components of the framework apply to this study on efficacy.
Of the seven teachers, three (MJ, BJ and CH) had high efficacy prior to the
professional development, and of those three, two were observed making the most of
their PD opportunities (MJ, BJ). One teacher was so overwhelmed by changes and
expectations (RC); the teacher chose not to be observed. The other three (SH, WC and
JZ) thought they were implementing PB methods while they were not doing so.
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Contextual conditions that affect efficacy or implementation and contributed to
participants’ levels of efficacy did play a major role in the effects of the PD on individual
teachers. They can be found in Tables 7 and 8 as they pertain to the theoretical model and
are summarized here:
• belief in the benefits of the lesson/method; this was an expected outcome of the
PD, but it materialized in only three of the teacher participants.
• (attitude, knowledge) were intentional about their desire and need to learn about
them. The effects of the PD were contingent upon coming with an open, receptive
attitude towards the PBE being presented by the professional development. It
materialized in three of the teachers who implemented PBE, and were efficacious.
• (skills, filter).and had the opportunity and time to develop the lesson according
to their own students and setting. The observation of the PBE methodologies being
implemented by the research participants suggested that while all (six) of those observed
implemented PBE methodologies, three teachers assimilated them into lessons.
The condition that Jones & Carter described as a “belief and practice mismatch”
(2007, p. 1082) was evident in most of the teachers in this research. As Jones and
Carter’s framework (Fig.1, 2007) illustrates, while attitudes toward instruction and
implementation were positive, low efficacy resulted in magnifying perceived hurdles
(filters) and a lack of skill formation impacted the ability to implement instructional
practices as presented in the PD.
Implications for Teacher as Learner
Fallik, et al. (2008) and Loughran (2005) remind us to focus our efforts on the
teacher as learner. While science educators and science education researchers attend to
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learning opportunities, we rarely adhere to our knowledge of how individuals learn and
we fail to incorporate such knowledge in the design of teacher education. If we expect
teachers to believe in and then implement a new method of teaching, they must learn it,
and feel confident in their ability to apply it. The place-based methods are what are
learned and a quality professional development opportunity is the means by which these
methods are assimilated, thereby increasing efficacy. The teachers can thereafter, with
higher efficacy and new knowledge, facilitate learning in their students.
Current learning theory focuses on constructivism and interestingly, Bandura’s
classic work on learning (1986) discussed constructivism as a social way to learn by
modeling others. In conjunction with his more recent work on efficacy (2000), such
constructivist experiences ultimately impact the development of knowledge as a
component of efficacy. In consideration of the teacher as learner, constructivism
emphasizes the importance of connecting learning to previous knowledge and experience,
and depends on authentic problem solving in real situations (Bandura, 2000).
In terms of constructivism, two key principles relate to teaching and learning.
Learning is active. Direct experience, for example, with the place-based resource
providers and new methods, is a key component of assimilation and accommodation of
information in the form of new teaching methods. How information is presented is
important. When information is presented as a solution to a problem, such as low test
scores or a lack of student engagement with nature, the information functions as a tool
and can be further assimilated. Learning should be authentic, and "real". Meaning is
constructed as learners interact by being engaged in meaningful activities, such as
intentional practice of the lessons one will ultimately teach. Whole and authentic
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activities, rather than isolated skill activities, result in something that can be used by the
learner.
Cognitive learning theory assumes that learners use prior knowledge, linking it to
new knowledge to develop understanding (Vygotsky, 1978; Dewey, 1938). Sociocultural learning theory is community-based and depends on how individuals interact in
the context of their community, be it discourse among a group of teachers or learning
new data collection techniques through apprenticeship (Bandura, 1986). In particular,
Vygotsky (1978), Dewey (1938), Brown, Collins, and Duguid (1989) inform science
education with an emphasis on social and situated learning in which learning takes place
as a result of the interaction and collaboration with others (such as in the PD), in
authentic situations (practicing the application of methods with one’s curriculum and
geographic place), and in the form of discussion, banter, and explanation (reflecting
throughout the PD). Aligning this methodology with the constructivist view and its
implications for science pedagogy, science researchers can find benefits in the placebased paradigm for student learners and can use these factors for teacher professional
development.
A key theme emerging from the data is the desire and ability to assimilate the
teacher’s new knowledge. For this reason, it is imperative that professional development
opportunities focus on these factors. In doing so, the teachers who are most efficacious
have the ability to overcome the barriers. In sum, professional development can enable
teachers to assimilate the skills needed to teach in a PB way if it includes:


Personal opportunities to verify the new information
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Social discourse among community members or learning of new skills through
apprenticeship



Physical, direct, sensory experiences with the external world



Time to assimilate and accommodate the new information.



Opportunity to practice the new skill in an authentic context.
The enhanced theoretical framework (Figure 5) illustrates that a teacher’s belief is

limited by their personal experience in teaching in this new way and determines the
ability to assimilate and then implement the new method of teaching. For example, MJ, a
highly efficacious teacher suggests “Train teachers how to implement it just like a job”.
This is an interesting perspective, as teaching science so that teachers and students learn
it is the job.
Taking another look at the original theoretical framework (Fig.1) and
incorporating constructivism, one can examine how teachers learn to implement their
new methods. By definition, efficacy refers to confidence and attitude. Increasing
confidence and improving attitude in a teacher may not be feasible until the teacher feels
comfortable using a new methodology. One way to improve confidence is by
apprenticeship with resource providers in learning and practicing the new skill.
Additionally, when students improve their attitudes, attendance and engagement, teacher
attitude about using the new methodology is expected to improve.
From the theoretical framework above, stages three and four in the process toward
implementation become most relevant to the teacher as learner (Fallik, et al., 2008;
Loughran, 2005) and formulate an effective model for professional development.
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(3) Attitudes toward the goal of implementation. A positive attitude is of course
important for the process to continue past efficacy and epistemology, and all teachers in
this study indicated a positive attitude about the implementation of PBE.
(4) Knowledge: does the teacher have appropriate science knowledge to teach the
concepts, or in the case of PB methods, to facilitate them? Also, are the skills to properly
facilitate lessons in a PB manner assimilated for implementation?
As a result of this study, with teacher learning in mind, and an outcome of
professional development that is reinforced in the teachers’ behavior, a new framework
for professional development emerges.
Implications for Professional Development
Indicators for the teacher professional development explored in the current study
were aligned with literature on quality PB professional development such as Penuel,
Fishman,Yamaguchi and Gallagher’s (2007) study of professional development
programs. The explicit intent was to determine effectiveness, which was defined as the
implementation of the skills and curriculum comprising the workshop. Implementation
therefore provides a gauge to examine this study on the implementation of PBE methods.
In researching the most effective study, Penuel and colleagues also examined traits of
professional development opportunities that provided an impetus for the implementation
of methods learned by the teachers.
According to Penuel et al. (2007), traits present in the most effective of 28
professional development opportunities are:


Teacher study groups rather than large workshops
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Collective participation of teachers from the same school



Being mentored or coached, even engaging in an internship



Curriculum-linked or site-based professional development geared toward teacherspecific curriculum (aligned with teacher goals)



Duration of time long enough to allow practice of new skills (assimilation)
While many of the traits of a quality teacher education experience persisted in the

PD attended by the teachers in this study, others were lacking. Components accessed by
efficacious teachers, and suggested by those who were not efficacious are:


Being mentored or coached, even engaging in an internship



Duration of time long enough to allow practice of new skills
Penuel et al., (2007) found the incorporation of time to plan and support for

assimilation as main factors allowing for implementation of the given program and these
factors were present in the current study as well. While Penuel et al. (2007) determined
the traits above as effective for implementation of best-practices, data gathered here point
to additional components that should be considered in future teacher PDs. Of note, the
intention and ability to assimilate new knowledge should be a focus. By doing so, the
teachers who are most efficacious would have the tools to overcome the barriers.
In the current study, when determining why PBE was not implemented, reasons
included a lack of time to adjust and practice the new skills and curriculum, a need to
teach to and practice for state tests, and a lack of engagement with resource providers.
Most importantly, teachers in the current study said they simply did not have or did not
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spend the time to incorporate the lessons they were given in the teacher professional
development as their own.
Issues in implementation, or rather the “belief and practice mismatch”, (Jones &
Carter, 2007, p. 1082) emerged in 4 out of 7 teachers in this study. Of the three who did
not have issues with implementation, two had efficacy prior to the PD and were able to
build on their “toolbox” (CH, personal conversation, May 6) of lessons and connections,
and only one teacher became more efficacious. Therefore, the PD attended by all teachers
in this study should be restructured in light of the information provided. It is expected
that efficacy of all seven of the teachers in the study would improve and therefore
implementation of the PB methods would be evident.
Recommendations for the Profession
Recommendations for teachers and teacher educators include the following:


The TIMSS study (2011) calls for a new perspective on teacher education, job

satisfaction and staff development. Staff development should be designed along the
components suggested by Penuel, et al. (2007) and should emphasize collaboration, time
to learn, application to one’s practice, and an apprentice-like focus with experts in the
field.


Teachers should gain more experiences to enhance their confidence in natural
environments including, but not limited to, the school community..
In providing this, staff development should allow for authentic experiences to
engage
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with resource providers, experts and the resource itself-natural environments. This might
include networking,camping, backpacking and hiking opportunities as they intersect with
content knowledge and skills.


Alignment of teacher education to the implementation of best-practice methods is
encouraged by the Next Generation Science Standards (NGSS Lead States, 2013).

For Further Research
Through the review of literature, research was synthesized, themes arose, and new
questions emerged. Questions are classified within the following categories: student
achievement, teacher education in PB methods, and teacher efficacy.
Student achievement. What are the effects on student achievement after teacherfocused professional development? Data should be used to further understand the
relationship between place-based methods (such as those suggested by the NGSS, 2013)
and student achievement, and this information should be directly provided to pre-service
teachers, teachers in the field, and particularly to those who design staff development and
pre-service science education programs. Using larger teacher samples, student cognitive,
social and affective growth could be assessed after teachers attend staff development
explicitly designed to meet teachers’ needs as learners.
Teacher education in place-based methods. How best can teachers connect with
the communities in which they teach so as to overcome barriers to teaching in placebased ways? Additionally, what resources are available to provide authentic data
collection and accessibility for data analysis, so as to further the goals of the Next
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Generation Science Standards (NGSS, Lead Schools, 2013)? This effort might focus on
PB methods or perhaps other skills aligned with the Next Generation Science Standards.
Teacher efficacy. Do the use of various efficacy scales and long term studies in
other school districts or regions across the United States illustrate a different
perspective? Prompted by Dyment’s research (2005kilbards), if teachers can maximize
the personal benefits and minimize the barriers (curriculum, confidence) when applying
an approach such as PBE, might this provide an impetus to change the teaching approach
and align practices with these beliefs?
In response to CH’s suggestion that sometimes PB experiences are not beneficial
due to poor student behavior and/or lack of authentic data collection: How can students
learn to maximize their field trips? This might include teacher education in the use of
tools and equipment for gathering authentic data, safety instruction, and students’ ability
to self-monitor in an outdoor environment when working with resource providers and
other community members.
As JZ suggested, teachers rely on a default method, or rather methods they
experienced as students. As the model for best practice teaching changes and is better
communicated and implemented, what can we learn from pre-service educators who
have versus those have not learned in PB ways in recent years?
As these themes intersect (PBE, efficacy and teacher professional development)
transformation is taking place in teachers. A teacher’s personal experience can interact
with beliefs, school culture, resources, etc. and can spark a personal and pedagogical
transformation. How does each teacher's life history influence his or her evolution as a
place-based educator? Also, How might action research studies enable teachers to
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become more intentional and use metacognition to enhance their efficacy? In response to
the connection between experience, situated cognition, and efficacy: How might more
experience in nature improve efficacy for new and experienced teachers of all grade
levels?
An aspiration of this research is that PBE is viewed as a valuable method to
increase the learning of science and that more teachers will increase efficacy by receiving
quality professional development. This aspiration is prompted as a mechanism for
meeting the Next Generation Science Standards (NGSS Lead States, 2013) and other
national and state standards by teaching science for increased rigor, authenticity and
experiences in nature.
Limitations and Delimitations of the Study. While the current research provides
an in-depth examination of teacher efficacy and how it is affected by professional
practice, there have been limitations. Only teachers from the Western United States
participated in the research. This qualitative study was limited to a small number of
participants. Additionally, the teachers participating in this study were volunteers who
attended a PB teacher professional development workshop. Although one of the aims of
the current study was to distinguish between beliefs and implementation, it is important
to note that observations in this study risk reflexivity in which teachers may teach
differently because they are being observed (Yin, 2009). Researcher bias also provides a
limitation despite making preparations and setting conditions to reduce its occurrence
(Glaser, 1978). The nature of qualitative research limits the study by positioning the
researcher deeply into the study, and within the lived experience of the participants.
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Alternatively, this study is delimited by the data analysis tool. NVivo 10 (2012)
allowed the researcher to manage the data rather than to remain separate from it. The
research did not include teachers who had not participated in PBE methods PD. Thus
there was no comparison of teacher efficacy for a group of teachers who did not
participate in the professional development. As a result of these delimitations, and due to
limitations of qualitative methodology, the results of this study cannot be generalized
across the population of teachers. Generalizability of results is thus limited to the context
of the study and research participants. .
The researcher is aware of bias that can be problematic to any research and has
designed the research to avoid such bias. Issues associated with bias result from a lack of
planning an explicit research plan and objectives and a lack of secondary research in
preparation for the data collection and analysis. To avoid such issues, the researcher
allowed the research questions to guide the process and crafted a research process with
multiple stages. In addition, the researcher journaled thoughts throughout the process and
confirmed perceptions of the data prior to moving on to the next stages in the process.
Researcher Experiences. The researcher’s desire to conduct this study stems
from experiences with teachers and PB learning in the capacity of Director of Outdoor
Education for a school district in western Michigan. The researcher held this post for four
years and has been a teacher in the area of science for almost 25 years. The researcher
developed curriculum about the environment and has designed and conducted multiple
in-service and pre-service teacher workshops to develop teacher skills in the
implementation of such curriculum. Additionally and interestingly, anecdotal evidence
about teacher beliefs culminated in the early years of her teaching career. This evidence
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highlighted a need for teachers to develop efficacy in science and nature and was later
confirmed by research (Jones & Carter, 2007). The researcher worked with elementary
teachers who were afraid of teaching science and also teachers who believed they were
implementing best practices while these best practices were not evident in the class
setting. This anecdotal evidence permeated her experience at the outdoor education center
and developed into this dissertation.
Implications of these experiences include a lens into the life of a teacher, and an
understanding of barriers to teaching. They also allowed for a personal interaction with
the teachers, an understanding of the PB methods and of high quality professional
development.
Summary
Overarching themes emerging from this research are:


PBE is perceived by teachers as a positive methodology connecting students in an
engaging relationship with authentic learning about their environment.



Experience in teaching does not equate with efficacy, nor with confidence.



It is possible to overcome barriers in teaching with an intentional focus on student
learning and personal growth.



Efficacy can improve, when teachers are properly trained in best-practice
methods. This includes intentional time to assimilate knowledge and skills and
practice implementing the best-practice methods.
Teachers must become empowered to apply methods to their classrooms in a way

that science knowledge is achieved. For such reasons, science education research must
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seek to improve student science learning but also to improve teachers’ learning. If
teachers, who become learners in professional development settings can better practice
what they believe they are teaching through improved education, then they are better able
to facilitate the authentic, situated learning that our science students so desperately need.
If we can understand and apply the best characteristics of PBE and teachers can be
properly trained to teach effectively, then we have begun to reach our goal of science
education.

147
REFERENCES

Abell, S., & Lederman, N. (2007) Handbook of Research on Science Education.
Lawrence Erlbaum Associates, 1330 pp.
Anderson, D., Lucas, K., & Ginns, I. (2003). Theoretical perspectives on learning in an
informal setting. Journal of Research on Science Teaching, Vol. 40, (No. 2)
Babbie, E. (2004). The Practice of Social Research, tenth edition, Belmont, CA:
Wadsworth
Bandura, A. (1986). Social Foundations of Thought and Action: A Social Cognitive
Theory. Englewood Cliffs, NJ: Prentice-Hall
Bandura, A. (1994). Self-efficacy. In V. S. Ramachaudran (Ed.), Encyclopedia of
human behavior (Vol. 4, pp. 71-81). New York: Academic Press
Bandura, A. (2000). In W. Perrig, & A. Gorb (Eds.), Self-efficacy; foundation of agency
[The practice of social research] (pp. 17--33). Belmont, CA: Wadsworth.
Bickman, L. & Rog, D. J. (1998). Handbook of applied social research methods.
Thousand Oaks, CA: Sage Publications.
Bleicher, R. (2004) Revisiting the STEBI-B: Measuring self-efficacy in preservice
elementary teachers. School Science and Mathematics. Volume 104 (8), 2004 pp.
383-391
Brown, J. S., Collins, A., & Duguid, P. (1989). [Situated cognition and the culture of
learning] Educational Researcher, 18(32)
Butts, D. P., & Raun, C. E. (1969). [A study in teacher attitude change] Science
Education, 53(2), 101--104.

148
Carson, Rachel (1962). Silent Spring. Boston, MA., Houghton Mifflin
Chang, Y. (2010). A case study of elementary beginning mathematics teachers' efficacy
development. International Journal of Science and Mathematics Education, 8(2),
271--297.
Creswell, J. W. (1998). Qualitative inquiry and research design: Choosing among five
traditions. Thousand Oaks, CA: Sage.
Creswell, J., (2007). Qualitative inquiry and research design (2nd ed.). Thousand Oaks,
CA: Sage.
Dewey, J. (1938, 1997). Experience and education (2nd ed.). New York: Simon and
Schuster.
DeWitt & Storksdiek (2008) A short review of school field trips: Key findings from the
past and implications for the future. Visitor Studies. 11. 2. 2008
Dillard, A. (1974). Pilgrim at Tinker Creek. New York: Harper's magazine press.
Dyment, J. E. (2005). Green school grounds as sites for outdoor learning; barriers and
opportunities. International Research in Geographical and Environmental
Education, 14(1), 28--32.
Falk, J.H. & L.D. Dierking. (1997) School field trips: Assessing their long-term impact.
Curator. 40(3), 211-218.
Fallik, O., Eylon, B., & Rosenfeld, S. (2008). Motivating teachers to enact free choice
project-based learning in science and technology: Effects of a professional
development model. Journal of Science Teacher Education, 19, 565--591.
Farah, A. C., (2011) Factors influencing teacher’s technology self efficacy: A Case study
(a dissertation) Retrieved from libertycommons.edu.

149
Flaherty, P. M. (2007). Regional Learning Opportunities: A Story of Place-Based
Learning among Adults in West Virginia. Proquest dissertations and theses.
(Retrieved July 11, 2013).
Glaser. (1978). Theoretical sensitivity: advances in the methodology of grounded theory.
Mill Valley, CA: Sociology Press
Golafshani, N. (2003). Understanding reliability and validity in qualitative research. The
Qualitative Report, 8(4), 597--607.
Gruenewald, D. A. (2003). The best of both worlds: A critical pedagogy of place.
Educational Researcher, 32(4), 3--12.
Jenness, M. (2001,2011). SAMPI lesson observation tools. Western Michigan University:
MISE:
Jenness, M. and Barley, Z. (2001). Using standards-based inquiry-focused criteria for
assessing Science and Mathematics Program Improvements (SAMPI).
Kalamazoo, MI: Western Michigan University.
Jones, M. G., & Carter, G. (2007). Science teacher attitudes and beliefs. In S. Abell, & N.
Lederman (Eds.), Handbook of Research on Science Education (pp. 1067--1104)
Kilbarda, K. (2006). A study of the relationship between participitation in professional
development and teachers' science efficacy, attitudes, and classroom practices.
Proquest Dissertations and Theses (Retrieved May 14, 2013)
Knapp, C. (2005). The " I-thou" relationship, place-based education and Aldo Leopold.
The Journal of Environmental Education, 27(3), 277--285.

150
Loughran, J. J. (2005). Science teacher as learner. Handbook of Research on Science
Education. In S. Abell, & N. Lederman (Eds.), (pp. 1043--1065). Mahwah, New
Jersey: Lawrence Erlbaum Associates.
Loughran, J.J., Berry, A.K., $ Mulhall, P., (2012) Understanding and Developing Science
Teachers’ Pedagogical Content Knowledge, Sense Publishers, The Netherlands
Louv, R. (2005). Last child in the woods: Saving our children from nature deficit
disorder. Chapel Hill, NC: Algonquin Books of Chapel Hill.
Merriam, S. B. (2009). Qualitative research: A guide to design and implementation. San
Fransisco, CA: Jossey-Bass.
Mintzes, J.J., (1989) The Acquisition Of Biological Knowledge During Childhood: An
Alternative Conception Journal Of Research In Science Teaching Volume
26, Issue 9, Pages 823–824, December 1989
Munoz, Z., (2008) Exploring The Impact Of Teachers' Sense Of Efficacy Upon Hispanic
High School Students' Academic Achievement (Retrieved June 25, 2013 From
Proquest On The World Wide Web:
Http://Search.Proquest.Com/Docview/304411051)
Morag, O., & Tal, T. (2012). Assessing learning in the outdoors with the field trip in
natural environments (FiNE) network. International Journal of Science Education,
34(5), 745-777.
Nabhan, G.P. & Trimble, S. (1994). The geography of childhood: Why children need
special places. Boston: beacon Press.
NGSS Lead States. (2013). The Next Generation Science Standards: For states, by states.
Achieve, Inc.

151
Orr, D. W. (1992). Ecological literacy; education and the transition to a postmodern
world. Albany, New York: SUNY Press.
Osborn, J., & Simon, S. Collins, S. (2003). Attitudes towards science: A review of the
literature and its implications. International Journal of Science Education, 25(9),
1049--1079.
Penuel, W., & Fishman, B., Yamaguchi, R., & Gallagher, L. (2007). What makes
professional development effective : Strategies that foster curriculum
implementation. American Educational Researcher Journal, 44(4), 921--958.
Riggs, I. (1988). The development of an elementary teachers' science teaching efficacy
belief instrument. Dissertation Abstracts International.
Riggs, I. M.& Enochs, L. G. (1990). Toward the development of an elementary teacher's
science efficacy belief instrument. Science Education Volume 74, Issue 6, pages
625–637, November 1990
Saracino, P. (2010) Place-based pedagogy in the era of accountability: An action research
study. Retrieved June 25, 2013 from Proquest on the World Wide
Web: http://hdl.handle.net/1802/12178
Schibeci, R. and Hickey, R. (2000) Is it natural or processed? Elementary school teachers
and conceptions about materials. Journal of Research in Science Teaching, 37
(10). pp. 1154-1170.
Scribner, S., & Cole, M. (1973). Cognitive consequences of formal and informal
education: New accommodations are needed between school-based learning and
learning experiences of everyday life. Science, 182

152
Smith, G. A. (2002). Place-Based Education: Learning To Be Where We Are. Phi Delta
Kappan, 83(8), 584-594.
Sobel, D. (1994). Place-based education: Connecting classrooms and communities.
Barrington, MA: Orion Society.
TIMSS (2011) Assessment. International Association for the Evaluation of Educational
Achievement (IEA). Publisher: TIMSS & PIRLS International Study Center,
Lynch School of Education, Boston College, Chestnut Hill, MA and International
Association for the Evaluation of Educational Achievement (IEA), IEA
Secretariat, Amsterdam, the Netherlands.
Tschannen-Moran, M., & Woolfolk Hoy, A. (2001). Teacher efficacy: Capturing an
elusive construct. Teaching and Teacher Education, 17, 783--805.
UNESCO. (2013). National Journeys toward education for sustainable development.
United Nations Educational, Scientific and Cultural Organization 7, place de
Fontenoy, 75352 Paris:
http://unesdoc.unesco.org/images/0022/002210/221008e.pdf
Van Alderen-Smeets, S.I.: Walma, J. : Vandermolen, J.H., & Asma, I. K. (2012).
Environment and society: Education and public awareness for sustainability.
96(1),158--182.
Vygotsky, L.S., (1978) Interaction between learning and development. In Mind and
Society; the development of higher psychological processes (pp. 79-91) M. Cole,
V. John-Steiner, S. Scribner & E. Souberman (Eds) Harvard University Press
Woodhouse, J.& Knapp, C. (2000). Place-based curriculum and outdoor and
environmental education approaches. ERIC Digest,

153
Yin, R. K. (2009). Case study research: Design and methods (4th ed.). Los Angeles, CA:
Sage Publications.

154

APPENDIX A
IRB APPROVAL SOU

155

156

APPENDIX B
HSIRB APPROVAL WMU

157

158

APPENDIX C
FOCUS GROUP QUESTIONS

159
Focus group (guiding) questions:
1. What brought you to this training?
o

I wanted a summer networking opportunity with using our local area.

o

I love knowing about it, and after 30 years know that I still have lots
to learn.

o

I believe in it. I see great potential for kids and am always trying to
learn. I am a lifetime learner.

2. How do you feel about place-based learning?
o We are here because we believe in it. They are preaching to the choir.
o This Institute is helpful, as I don’t know what resources are out there.
o The networking is helpful and seeing how they do it (teach using the
local resource).
o I have done it before and I think I can use a brushing up of my lessons.
3. Is the training providing opportunities for you to learn and use various tools and
techniques for place-based learning at your own site? Please tell me about it.
o
o
o

Yes, but I need to prep my kids
Yes, but now I need to incorporate Common Core, Environmental
Literacy
Standards and also the NGSS (Next Generation Science
Standards). I need help with that.
I really want to be sure I can keep my students safe. Networking is
helpful, yes, websites, and how to get funding. I need direct contact
with the professionals in order to determine how to make sure I don’t
re-create the wheel.

4. In what ways will you implement this training? What suggestions do you have for
others teaching in this way?

o It depends on how often I get to do this.
o As professionals, we have less time to do this.
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o I will cycle a large project throughout the year.
o …maybe spend one week, two weeks on this.
o I love and look forward to being outside.
o It is lots of work, but know that it is good for kids.
o I still need the texts so I can convey the vocab.

5. What do you hope to see in your students as a result of implementation of these
materials? How will you know when you see success?
o I think the scores will go up.
o They should do better in science, and maybe social science.
o Kids will be having fun…engaged and involved.
6. How does place-based learning impact you personally? Does it reduce or add to
your stress?
(this question did not draw answers about teachers personally, but rather the
teachers in the group kept referring to their “kids”-success, interest and motivation.
They spoke of it with a positive tone, but would not talk about themselves.
o

It is good for kids. They like to be outside and so do I.

o

I can see the kids really wanting to do this, and having fun too.

o

I see it being helpful to students who have a hard time
succeeding.

7. Are you willing or interested in participating in a further study on PBE and
professional development?
o What does it entail? What do we need to do for it?
It involves me talking with you about your feelings about lace-based
education, science and teaching, and then observing place-based
lessons of your choice.
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o
o
o
o

Sure
Can I let you know?
No thank you
Sure, I can if you need me
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E XAMPLE I NDICATORS FOR K-12 L ESSON O BSERVATION S YSTEM —V ERSIONS A AND B

DEFINITIONS OF INDICATORS
FOR A MATHEMATICS LESSON

A TOOL TO HELP OBSERVERS
COMPLETE THE LESSON OBSERVATION DEBRIEFING INSTRUMENT
The K-12 Lesson Observation Debriefing Instrument is divided into five sections: Information About the Lesson and

Classroom, Planning/Organization of the Lesson, Implementation of the Lesson, Content of the Lesson, and Classroom
Culture in Which the Lesson Was Conducted. Additionally, if technology is being used in a major way to support the
lesson, observers complete the Use of Technology to Support the Lesson section. In each area there are several
classroom practices that are observed and rated. These are the indicators relative to standards-based inquiry-oriented
teaching and learning. The observer is also asked to provide supporting evidence for the rating (i.e., what the observer
noted that led to the rating). If the mentoring/coaching version (Version A) is being used, space is given to note
suggestions for improvement.
Because not everyone interprets the indicators in exactly the same way, this guide to the indicators is designed to more
fully define and describe each of the indicators. It is to be used as a reference tool when completing the debriefing form.
The definitions are not exhaustive, but should help observers focus their observations and judgments. Remember that
this observation system is designed to gather information about inquiry-oriented approaches to teaching and learning.
WHAT IS AN INDICATOR?
The term INDICATOR is commonly used in education in assessing progress toward intended goals and objectives.
For example, the annual report of the U.S. Department of Education, The Condition of Education, reports on more
than 60 indicators of educational success. The annual Michigan Kids Count Data Book says it "examines many
indicators of child and family well-being." The Council of Chief State School Officers produces annual reports,

State Indicators of Science and Mathematics Education.
A definition. In general, indicators are descriptions of what will tell us that progress is being made toward an
intended goal or objective. Indicators describe the evidence we can use to determine whether progress is being
made toward that goal or objective. Indicators represent the valued attributes and characteristics of something,
such as inquiry-oriented teaching and learning practices.
An example. The topical area is "Content of a Lesson." The objective is, "The content of a lesson will reflect
teaching/learning that is standards-based and investigative." Indicators might include: Success will be reflected
if a lesson includes important and worthwhile content, engages students intellectually with important ideas related
to the lesson, portrays the subject matter as a dynamic body of knowledge, shows an understanding of the
concepts/content of the lesson, makes connections between concepts/content of the lesson and previous and/or
future lessons in the overall unit or to other subjects, and incorporates applications of the content/concepts to
real-world situations.
Measures describe the specifics of how the dimensions of the indicator will actually be measured. Measures are
the first step in operationalizing the procedures to be used to gather information pertinent to the indicator. For
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teaching and learning practices, the method of data collection will be observation of a lesson and completion of
the Observation Debriefing Instrument, which is based on a rating system for a set of indicators, with the observer
providing supporting evidence for the rating.

SAMPI—WESTERN MICHIGAN UNIVERSITY
K-12 L ESSON O BSERVATION S YSTEM —V ERSION A AND B

DEFINITIONS OF INDICATORS
FOR A MATHEMATICS L ESSON
What follows are the definitions for the indicators from the Lesson Observation Debriefing Form related to
MATHEMATICS lessons—Versions A and B. For each mathematics indicator, there are focus
questions/statements and pertinent examples of practices and behaviors related to the indicator. The
examples are not considered to be exhaustive. The observer will likely see other pertinent practices and
behaviors. THE OBSERVER SHOULD REFER TO THIS CHART TO BETTER UNDERSTAND THE INDICATORS. USE
IT AS A REFERENCE TOOL WHEN COMPLETING THE LESSON OBSERVATION DEBRIEFING FORM.

INFORMATION ABOUT THE MATHEMATICS LESSON AND CLASSROOM
 NOTE: A FEW OF THESE ITEMS ARE NOT INCLUDED ON THE MENTORING/COACHING VERSION (Version
A) 

CODE NUMBER
DATE OF OBSERVATION, OBSERVER
TIME OF OBSERVATION
GRADE LEVEL
NUMBER OF STUDENTS IN CLASS
1. Core subject matter of the lesson.
2. In a few sentences, describe the lesson
observed—objectives, primary activities, where
this lesson fits in the overall unit of study.
3. Indicate the primary intended purpose(s)—not
specific objectives--of this lesson based on the
pre-and post-observation interviews and what
is learned during the observation.
4. Briefly describe the instructional materials
used in the lesson (e.g., textbooks,
manipulatives, supplies, audio-visuals). Give
specific names of materials being used.
5. Indicate MAJOR ways student activities were

The observer may want to assign a code number to the lesson being
observed so it can be retraced later if needed. DO NOT PUT TEACHER'S
NAME OR OTHER OBVIOUS IDENTIFIER ON THE FORM. The observer
may want to keep a codebook.
Note date of the observation. Put your own name as observer. Note
begin and end time for the observation. Note grade level(s) of students
involved in the lesson. Note the number of students in the class.
Indicate science, mathematics, social studies, language arts, or other.
If Other, describe the subject area.
What mathematics subject area is being addressed—number sense,
algebra, geometry, statistics, etc.? What is the unit of study of which
this lesson is a part? What specific concept(s) and/or skill(s) is/are the
focus of the lesson? What are the objectives for the lesson? Is this an
introductory lesson, in the middle of a sequence, or a review lesson?
Indicate only the major purpose(s) of the lesson. Many lessons may
include all the listed purposes, but most are likely peripheral. Mark only
those purposes central to the lesson. Select only from the left-hand list
under item 3.
List the name of textbook, program/project (such as Connected Math),
kit materials, videos or other A-V materials being used. If the materials
have been teacher-generated or teacher-assembled from various
sources, indicate that.
Mark only major activity formats that apply. Some lessons include more
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conducted over the entire course of the lesson.
6. Rate the arrangement of the room relative to
how well it facilitates student interactions.

than one format during the lesson. Mark only those that are the primary
formats central to the lesson.
Interactions include dialog between teacher and students and among
students. They occur during small group work, pairing, and whole group
work. How are desks/seats arranged – in straight rows, clusters of
desks, tables, lab stations? Are the desks rearranged during the lesson
to facilitate interactions? Consider the entire lesson period when
assessing room arrangement.

PLANNING/ORGANIZATION OF THE MATHEMATICS LESSON
From pages 2 and 3 of the Debriefing Instrument
PLANNING/ORGANIZATION is concerned with the planning for, organization of, and structure of the lesson,
not a written lesson plan. How were the activities organized and structured? Was it based on a prepackaged program or was it teacher generated? How much time was allowed for specific activities or
elements of the lesson? Were instructional strategies consistent with the activities or other elements of the
lesson? Did the lesson take full advantage of available resources? Did the lesson take the developmental
level and needs of the students into consideration? Did the design support the intended roles of teacher
and students? Were appropriate safety precautions taken? Did the lesson incorporate use of technology?
Indicator
1. Does the lesson come
directly from a prepackaged mathematics
program (i.e., kit, text
series, modules, webbased program) with very
few teacher modifications?
2. Rate the adequacy of
classroom resources
(supplies, equipment) to
support the lesson.

Focus Questions/Statements

Examples

Lessons come from many sources. Was
the lesson based on a pre-packaged
commercial text series; district/schoolproduced materials, program, kit; or
teacher-developed materials? Was the
lesson taught as written, or was it modified
in significant ways?

Schools/districts often purchase commercial
programs with the necessary materials to conduct the
lessons. Teacher teams may develop local materials.
With new materials, teachers may be asked to teach
them as written or it may be optional or necessary for
the teacher to use or adapt materials from various
sources.

During the lesson, were appropriate and
adequate resources available to conduct
the lesson? This should include supplies,
equipment, manipulatives, printed
instructional materials, A-V materials, or
technology (if used to support the lesson).

Deficiencies might include: insufficient or
inappropriate equipment, measuring tools, or
supplies; worksheets not clearly related to the
objectives of the lesson nor that stimulate student
thinking; texts and other printed materials irrelevant
or inappropriate for the lesson; audio-visual
materials not related to the lesson; not enough
supplies, equipment, or materials to effectively
complete the lesson.
Interactions with students focus on substantive
lesson-related concepts, content, skills, and tasks.
Interactions are not dominated by the teacher. There
is adequate time for students to interact with the
teacher (who may also facilitate student-student
interactions). Interactions are not limited to giving
instructions or casually exchanging information.
Students actively work together in small groups or
pairs to complete tasks; students converse about
what they are learning; the teacher raises questions
and poses problems that encourage student-student
interaction on lesson-related topics and tasks as
students work on tasks.

3. Was the lesson organized
to provide substantive
teacher-student
interactions?

Did the lesson build in opportunities for
interactions between students and the
teacher? This interaction can occur
between the teacher and individual
students, pairs, small groups, or the whole
group.

4. Was the lesson organized
to provide substantive
student-student
interactions?

Did the lesson build in opportunities for
students to interact and work with other
students on lesson-related ideas/tasks?
This can occur in pairs or small groups as
well as whole group activities (often
facilitated by the teacher). Does the
lesson encourage student-student
interaction, rather than focusing only on
individual or whole group work?
Investigative mathematics is characterized Students pose questions and gather, record, analyze,

5. Were investigative
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mathematics tasks
essential elements of the
lesson plan (e.g.,
manipulation of
information to help make
sense of content, elements
of problem-solving
situations, connections to
real-world experiences)?
6. Was the lesson organized
so that it appropriately
addressed students'
experiences,
developmental levels,
preparedness, and/or
learning styles?

by students actively seeking answers/
solutions to problems and questions
posed by the teacher or by students. Did
students need to gather information and
use it to understand a particular concept,
to develop a skill that will help them arrive
at and advocate for a solution, or to apply
knowledge in a unique or specific context?

and/or share information that helps to answer them.
Students identify characteristics of something, make
drawings or other representations of their findings, or
compare it to similar issues or situations. In
analyzing information, students have opportunities to
apply what they learn to real-world situations.

Were the instructional strategies and
activities appropriate for the
developmental level of the students? Did
the design incorporate a variety of specific
learning strategies that accommodate
different learning styles? Did the lesson
build on previous experiences of students?
Were students previously engaged in
activities that would have prepared them
for this lesson? Was it designed as part of
a sequence of activities and did it build on
activities from previous units?

Both when a task is posed and during the work on it,
the teacher reminds or asks students to recall
relevant learning from earlier lessons or out-ofschool experiences. Students with special
knowledge or experience are called upon to serve as
resources. Students demonstrate competence with
the tools and processes they are expected to use
(including cooperative learning) or are able to get
assistance. Lessons include, as appropriate,
activities involving individuals, pairs, small groups,
and the whole group. A variety of activity formats
(e.g., reading, writing, illustration, hands-on) are
included.

PLANNING/ORGANIZATION OF THE MATHEMATICS LESSON CONTINUED . . .
From pages 2 and 3 of the Debriefing Instrument
Indicator
7. Was the lesson organized
so that it appropriately
addressed issues of
access, equity, and/or
diversity?

8. Were adequate
precautions taken and
procedures incorporated
to assure student safety in
conducting the lesson?
9. Did the lesson incorporate
student and/or teacher
use of technology (i.e.,
computers, calculators,
detectors/monitoring
equipment)?

Focus Questions/Statements

Examples

Were instructional strategies designed to
engage all students? Were they
appropriate for the diversity of the class?
Were they designed to provide all students
with an equal chance to be engaged in the
learning? Were appropriate
accommodations made for students with
special needs – whether physical or
developmental?
Activities using mathematics equipment
and/or manipulatives were designed to
eliminate or minimize misuse or potential
accidents. They were conducted to
minimize possible injury to students or
teacher.
Some mathematics lessons incorporate
the use of computers, calculators, digital
(computer-based) detectors and
monitoring equipment, or other electronic
technologies in the lesson itself. Was
technology used in a significant way–
either by students or the teacher -- to
support student learning of lesson
concepts or skills?

All students have opportunities to be engaged in the
various tasks incorporated in the lesson.
Assignments or tasks in small groups provide
opportunities to play different roles and interact in a
shared task. Students have a chance to participate
in conversation or dialog pertinent to the lesson.
Equipment or supplies students are expected to use
are accessible to all.
As appropriate, the teacher carefully discusses safety
rules and procedures for the activity. Safety rules are
enforced during the lesson. Students use equipment
appropriately and with regard for others.

Students use calculators individually, in pairs,
and/or small groups to support problem-solving.
Calculators are used by the teacher for
demonstration or presentation. Students may use
computers individually or in small groups or lab
settings (to access the Internet, communicate with
others, use mathematics software). The teacher may
use computers for demonstration or presentation
with whole class or small groups to manipulate or
access information. Teacher or students may use
monitoring equipment connected to computers or
calculators; students and/or teacher may use
video/digital camera equipment.
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IMPLEMENTATION OF THE MATHEMATICS LESSON

Pages 5 and 6 of 12 of the Debriefing Instrument

IMPLEMENTATION is concerned with how the teacher actually carries out the lesson based on the design.
Are there effective and engaging interactions during the lesson? Is implementation likely to enhance
student learning? Are the intended/planned strategies carried out effectively? Was there effective closure
to the lesson?
Indicator
1. The teacher appeared
confident in facilitating
this mathematics lesson.

2. Periods of student-teacher
interaction were probing
and substantive
(questioning and dialog
emphasized higher-order
thinking and deep
understanding and
exposed students' prior
knowledge).

Focus Questions/Statements

Examples

Did the teacher seem knowledgeable
about the topic of the lesson and able to
respond to student questions? Did the
teacher have the associated skills needed
to investigate it? Was the teacher
comfortable and fluent with the
instructional strategies being used? If
difficulties occurred, was the teacher able
to regroup and refocus activities (or
students) effectively?
High-level questions (application,
analysis, synthesis, evaluation) are used to
challenge student thinking; other forms of
dialog are used that lead to student
understanding of the lesson concepts
(imparting information, offering ideas
about where to search out more
information, asking for more explanation,
etc.).

Goals and objectives of the lesson are clear. The
lesson is implemented in a seamless manner. The
teacher isn’t hesitant about activities or concepts and,
when not sure of an answer or problem, responds by
trying to find an answer or seek a solution. The teacher
accepts alternative solutions or ideas and knows how
to help students evaluate their appropriateness

Substantive questions are asked of individuals or
small groups, and the whole group; questions
challenge students to justify or provide evidence for
their ideas and contentions, apply their ideas to other
mathematics and/or real-world situations, gather
ideas from various experiences to understand
something, and/or evaluate a situation; questions
challenge students to think about alternative solutions
and differences of opinion.

IMPLEMENTATION OF THE MATHEMATICS LESSON CONTINUED . . .
Pages 5 and 6 of 12 of the Debriefing Instrument

Indicator
3. Classroom management
was effective in engaging
students in the lesson.

4. The pace of the lesson was
appropriate for the
developmental levels of
the students.
5. Periods of student-student
interaction were focused
on pertinent lesson

Focus Questions/Statements
Classroom activities are managed in ways
that engage students in their own learning.
Needed materials are readily available.
Individual and small group work is
monitored to assess progress and
problems. The focus is on managing for
learning, not just managing behavior.

Examples

Classroom instruction and behavioral expectations are
clear. Students are engaged in substantive whole
group, small group, and/or individual activities with
the teacher coaching, facilitating, and challenging
students to learn, but not dominating the conversation
and interaction. A level of order is maintained that is
conducive to learning without imposing heavy-handed
discipline procedures. There is appropriate order, but
also enough freedom and flexibility for students to
engage with each other and with the materials and
equipment.
The lesson is carried out with enough time All students have sufficient time to engage in the
for students to complete tasks and
tasks. The teacher monitors student progress and
converse about their work. Time is not so
adjusts time periods during the lesson to
short that activities cannot be adequately accommodate the pace at which students complete
completed nor so long that students lose
tasks. Long tasks are broken up as appropriate and
interest or the lesson drags on.
refocused using summary or reflection periods.
Small group work and cooperative learning Students in small groups work together to solve a
groups are organized and arranged so that problem or seek an answer, sharing with each other
there is appropriate and substantive
what they are learning, and helping each other,
student interactions that lead to improved especially those having difficulty; students support
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content and enhanced
individual under- standing
of it.
6. The lesson was organized
so there was adequate time
for students and/or the
teacher to reflect on the
lesson and its content.

7. The lesson was organized
so there was adequate
time for wrap-up and
closure of the lesson.

understanding of concepts and
development of skills.

each other, no one student dominates in a way that
ignores the needs of the others.

Did students – individually, in small
groups, or the whole group with the
teacher – have time and appropriate
structure to think about and discuss what
they were learning as a result of the
lesson? Did they pull together what they
have learned so far and perhaps identify
questions they still have? Did they make
connections between this lesson and prior
learning?
Was time provided for students and/or the
teacher to bring an appropriate level of
closure to the lesson? If full closure is not
expected until future lessons are
complete, was there adequate wrap-up of
this lesson in preparation for future
lessons? If the work is ongoing, did
students have a chance to assess their
progress and plan next steps? If
homework was assigned, did it contribute
to helping students bring closure to lesson
ideas?

Time is set aside for reflection. Students compare and
discuss solutions, debate the pros and cons of their
solutions, or discuss what they have learned. The
teacher solicits ideas or alternate solutions to a
problem or question, and challenges students’ ideas.
Students might write in journals. Reflection can occur
at any point in the lesson. It might be part of a KWL
exercise.
The teacher reviews student work progress, what
students said they have learned, or student solutions
to a problem. Students in small groups or individually
complete charts, graphs, or other representations of
their conclusions about the work. Student work is
related back to lesson objectives. The teacher
challenges students to apply ideas from the lesson to
new circumstances or real-world situations.
Homework is assigned in a way that leads to students’
confirming or reinforcing what they have learned.

CONTENT OF THE MATHEMATICS LESSON

From pages 6,7, 8, and 9 of 15 of the Debriefing Instrument

CONTENT is concerned with the basic ideas and concepts associated with a lesson, as well as the necessary
skills needed to accomplish the tasks of the lesson. The conceptual understanding and skills that students
are expected to acquire will depend on the purpose of the lesson.
Indicator
1. The mathematics content
was important and
worthwhile.

2. Students were
intellectually engaged
with important ideas
related to the focus of the
lesson.
3. Mathematics was
portrayed as a dynamic
body of knowledge
enriched by conjecture,
investigation, analysis,

Focus Questions/Statements

Examples

Content of the lesson is not focused on
trivial or extraneous concepts and skills.
Concepts are significant and directly
relevant to curriculum standards and
benchmarks and what students are
expected to know. Skills are important
and necessary to help students engage in
the processes and procedures of
mathematics that provide information and
insight into the concepts being addressed.
Students seek answers to important
questions or problems relevant to the
lesson, gather appropriate information to
address them, and discuss what they find
with other students and the teacher.

Lesson concepts are consistent with accepted state
and national mathematics standards or curriculum
objectives; the lesson does not focus on trivial or minor
concepts and is not focused largely or only on facts
and factoids; skills developed during the lesson might
include problem-solving, computation, comparing and
contrasting, hypothesizing, questioning, collecting and
recording data, communicating (i.e., listening,
discourse, writing), reading, logical thinking,
organizing and representing findings.
Students are engaged in substantive discourse with
each other and the teacher about the concepts, their
findings from the exercises, or their ideas about what
they have learned, or the meaning of key concepts.
Students do more than just guess. They consider
multiple perspectives.
The teacher and students raise questions and issues
around alternative solutions, introduce confounding
factors, or challenge each other’s contentions;
students question each other's ideas and offer
alternative solutions; students do more than just
provide "canned" answers to questions.

Were tasks and activities complex and
open-ended, or did they lead to obvious or
"canned" answers or solutions? Were
alternative solutions explored? Was the
point made that investigations do not
always yield "right" answers? Were
students expected and able to defend
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and/or
proof/justification.
4. The teacher showed an
understanding of the
mathematics concepts
and content that were the
focus of the lesson and
the topical/conceptual
area being addressed by
the lesson.
5. The lesson included
connections between
concepts/content in this
lesson and/or previous or
future lessons in the
overall unit or topic being
addressed.

their ideas and solutions?

6. The lesson included
connections between this
lesson and other areas of
mathematics and/or
other subjects.

Substantive connections are made
between the key ideas and processes of
the current lesson and previous or future
mathematics units/topics. Connections
are made to show how the current
mathematics topic intersects with others.
Activities or discussion are used to show
how mathematics supports other subjects
and vice versa.

The teacher has adequate grasp of the
lesson concepts to help facilitate student
learning without giving or expecting
"canned" answers or solutions. The
teacher's presentation of mathematics
concepts/content is accurate. The
teacher understands the skills needed to
effectively accomplish the activities and
tasks in the lesson.

Lesson activities, questions, and assignments reflect
substantive understanding of the concepts.
Information about important concepts – whether
provided by the teacher or students – is accurate or it
is subjected to careful examination. Teacher
questions challenge students to think more deeply
rather than simply recite facts and “canned” answers.

In teacher presentations and questioning,
connections are made to past activities
and units as well as how the current lesson
builds knowledge, understanding and
skills for future lessons. Students are
challenged to make connections to
deepen their understanding.

The teacher is more likely to ask questions in ways that
lead students to identify the connections than to
explain the connections directly. The teacher makes a
conscious effort to relate the mathematics
content/concepts and skills/procedures of the current
lesson with previous lessons. Student tasks might
include trying to show relationships with past activities
or mathematics topics through charts, tables, and
graphs.
The teacher asks questions or discusses how the core
ideas of the current lesson relate to previous or future
mathematics units/topics. Students and teacher
identify and/or discuss connections to other subjects.

CONTENT OF THE MATHEMATICS LESSON CONTINUED . . .

From pages 6,7, 8, and 9 of 15 of the Debriefing Instrument

7. The lesson incorporated
applications of the
mathematics content/
concepts to real-world
situations.

8. The lesson included
abstractions
(mathematical theories
and models) as
appropriate.

Activities and/or discussions exhibit or
address ways to apply lesson concepts to
real-world situations. Where appropriate,
school and classroom settings, were used
to illustrate relevant concepts.

Students may be given real-world scenarios in which
to apply the concepts of the lesson. Students may be
asked to identify ways in which the ideas of the
lesson are pertinent to their lives. Students may be
asked to design something that incorporates the
ideas of the lesson. Examples from engineering or
other applied sciences, or the social sciences, might
be used. Students discuss with each other or the
teacher how what they have learned applies to the
real world; the teacher solicits or provides examples
of how lesson concepts apply to real world situations;
activities might incorporate or be actual real world
applications.
The teacher puts the lesson concepts in
There is discussion about how the concepts fit within
larger contexts, such as more general
a mathematical theory; students create models that
theories or mathematical principles.
depict the concept or set of concepts; students
Solutions to problems or answers to
discuss with the teacher or each other the
questions may require students to create a relationship of the lesson's concepts to
"model" (drawings, descriptions, physical mathematical theories. (Note: Theories are ideas
models) that represents their findings or
that explain, predict, or describe a natural
understandings of the concepts.
phenomenon. Models are representations of an idea
or concept, not replicas or miniature versions of a
natural or human-produced object.) In mathematics,
models are represented in graphs, data sets and
data tables, algorithms and formulas, mathematical
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procedures, etc.

CLASSROOM CULTURE IN WHICH THE MATHEMATICS LESSON WAS
CONDUCTED
Pages 10 and 11 of 15 of the Debriefing Instrument

CLASSROOM CULTURE is concerned with the classroom climate, the level of engagement of students in
activities and tasks, and the nature of the working relationships among students and between students and
the teacher.
Indicator
1. Active participation of all
students was encouraged
and valued.

2. The teacher showed
respect for and valued
students' ideas,
questions, and/or
contributions to the
lesson.
3. Students showed respect
for and valued each
other’s ideas, questions,
and/or contributions to
the lesson.

Focus Questions/Statements

Examples

Students are actively engaged in activities
and tasks. Specific efforts are made to
engage all students, including connecting
their prior experiences, interests, and
personal lives. There is appropriate
recognition of that participation.
Teaching/learning accommodations are
made for students with special needs.

All students are actively involved in small group
activities, engaged in small group and whole group
instruction, engaged and motivated to participate in
activities; the teacher actively seeks to involve
reticent or unmotivated students; the teacher verbally
and in other ways recognizes appropriate and
exceptional participation; special needs students
receive assistance or the lesson or activities are
modified to more fully engage special needs
students.
The teacher solicits ideas from all students,
accepting them without judging them immediately.
Students are expected to discuss and defend their
ideas. The teacher values the discussion and
encourages conversation among students about the
ideas.

The teacher accepts all ideas without
making judgments or until there has been
more discussion. Students are
encouraged to offer alternative solutions.
No ideas are dismissed out of hand.
Students are expected to "make a case"
for their ideas.
Discourse associated with sharing ideas
valued. Students accept each other's
ideas without ridicule, “put downs,” or
trying to impose their own ideas. Students
feel sufficiently comfortable and
committed to ask for explanations. They
attempt to understand others’ reasoning.
They explore other ideas or alternative
explanations.

Students in small or whole group interactions accept
and discuss alternative ideas; students do not
dismiss someone else's ideas out of hand; students
may challenge the idea with counter-arguments. The
teacher encourages constructive conversation and
debate.

CLASSROOM CULTURE IN WHICH THE MATHEMATICS LESSON WAS CONDUCTED CONTINUED . . .
Pages 10 and 11 of the Debriefing Instrument
4. The classroom climate for
the lesson encouraged all
students to generate
ideas, questions,
conjectures, and/or
propositions.
5. Student-student
interactions reflected
collaborative working
relationships.

There is a trusting, risk-taking atmosphere
in the classroom. Students are not afraid
to express their opinions and share their
ideas. Multiple perspectives are
considered thoughtfully rather than
arguing stubbornly for one’s own position.
Dominating voices were reminded to allow
for alternative opinions.
Students work together in pairs and small
groups or as teams to complete
assignments, activities, and tasks. In
whole group sessions, student interactions
and discussions are constructive and
contribute to task completion and
improved understanding. Students know

Students readily share ideas and the teacher solicits
ideas and recognizes and values them; the teacher
provides adequate time for discussion of alternative
ideas; students and the teacher challenge each
other's ideas.

Students coordinate their effort and work as a team,
making assignments, soliciting ideas from each
other, sharing responsibilities, challenging each
other's ideas; students are able to identify the tasks
and go about completing them as a group; no one
student dominates the group or pair; all students
have a role to play in the group. In whole group
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6. Teacher-student
interactions reflected
collaborative working
relationships.
7. Sensitivity to issues of
gender, race/ethnicity,
special needs, and/or
socio-economic status is
shown by the teacher and
students.

how to engage each other in discussion
and action, and question each other
respectfully.
The teacher and students work together to
solve problems and seek answers to
questions as they develop conceptual
understanding and scientific skills.
Teachers facilitate, but do not dominate,
the discourse or activities.
In language and behavior, the teacher
recognizes and values differences in
students and encourages students to
recognize and value differences among
their fellow students. The teacher does
not stereotype students nor favor
particular students. Disrespectful actions
are promptly dealt with. Unique
perspectives are recognized and valued.

sessions, students are actively engaged in the
discussion or other interactions, with no student preempting the others.
The teacher and students coordinate their efforts,
interacting in open and non-judgmental ways, and
accepting each other's ideas. Once the task is
defined and understood, the teacher supports
students in their work and facilitates (but does not
do) their work.
The teacher respectfully addresses students and
encourages mutual respect among students.
Opportunities are taken to debunk stereotypes, to
discourage dominance of individual students in class
activities and to encourage reticent students to be
more involved. Special needs of individual students
are appropriately addressed.

USE OF TECHNOLOGY TO SUPPORT THE LESSON

Pages 12, 13, and 14 of the Debriefing Instrument

USE OF TECHNOLOGY TO SUPPORT THE LESSON is concerned with the ways and degree to which information
and other electronic technology is used to support teaching and learning in the context of the lesson.
1. List the major type(s) of technology hardware
being used by the teacher and students to
support the lesson.
2. List the major type(s) of software or programs
being used to support this lesson (such as
word processing, spreadsheets, mapping
software, desktop publishing, PowerPoint,
video production). Be as specific as possible
about the software version being used.
3. Student technology use arrangement.
4. Indicate the primary intended purpose(s) for
which technology was used.
5. If this lesson is part of a curriculum unit or
series of lessons, is technology used to support
other lessons in the unit or series?

Indicate what hardware is being used, separately for the teacher and
students. Examples: computers, computer and projector
combination, calculator, electronic sensor (probes, detectors, etc.),
video cameras, digital cameras.
In addition to the general types of software as listed to the left,
indicate specific software name, such as Microsoft Office,
PowerPoint, Excel, Geometer Sketchpad, etc. Only the major types
should be listed.

Mark only major use arrangements that apply. Some lessons may
include more than one arrangement during the lesson. Mark only
those that are the primary arrangements and central to the lesson
Indicate only the major purpose(s) for which technology is used.
Occasionally a lesson may use technology in more than one way to
support the teaching and learning. However, only those purposes
central to the lesson should be checked.
In the pre- or post-observation interview, determine if technology is
used to support other lessons in the unit. Or is this the only time
technology is used?

USE OF TECHNOLOGY TO SUPPORT THE LESSON CONTINUED . . .
Pages 12, 13, and 14 of the Debriefing Instrument
6. In using the technology and/or accessing
information through technology, were students
limited to specific procedures or sources
devised by the teacher or dictated by the

Indicate whether students had some discretion or opportunity to go
beyond prescribed procedures, websites, particular exercises, or
specific tasks. Or were they confined to a relatively narrow range of
options/
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instructional materials? (Note: This may vary
by grade or student skill level.)
7. Technology resources were adequate to
support the lesson.

Indicator
8. Technology use was
effectively integrated into
this lesson (not an “addon” or novelty).
9. The use of technology
enhanced student
learning of the lesson’s
core concepts/content.

10. The use of technology
supported real-world
application of the lesson
concepts/content.

11. Technology use
enhanced the ability of
students to collaborate
with each other.

12. Classroom management
was effective in engaging
students in the use of the
technology.
13. The teacher shows skills
and ability in using the
technology to support
student learning
(consider both technical
skills and lesson design).

During the lesson, were appropriate and adequate technology
resources available to conduct the lesson? Were there enough
computers or other hardware for students to reasonably complete the
assignments or tasks (even if sharing was necessary)? Was the
equipment adequate to support the software? Was the equipment in
reasonably good working condition? Was the equipment or software
adequate to support the assignments or tasks?

Focus Questions/Statements

Examples

Did technology use seem to be a natural
progression of lesson activities, or did it
seem to be used as a novelty or as an
activity to teach technology use rather
than to develop lesson-related concepts?
Did technology use play a significant role
in advancing student learning relative to
the goal of the lesson? If technology use
was the focus of instruction, was the
purpose of its ultimate use in the
classroom also made clear?

The teacher introduces technology use in the context
of the lesson purposes or objectives. Students use
technology to gather background information; to
collect, store, share, and/or analyze data; or to
organize information for presentation.
Students use technology to access or collect
information otherwise unavailable or to organize
information for presentation. Students use technology
to document and reflect on their increased
understanding of concepts. The teacher uses
technology to present information otherwise
unavailable to students or to demonstrate its use to
students.
Was technology use associated with real- Technology use provides access to information
world applications of the lesson content
sources related to students’ lives or to local issues and
rather than with a “school-only” use? Did concerns; to professionals in the field; or to
it widen access for information gathering – appropriate public forums for information sharing.
especially to information that might have
Technology use duplicates processes scientists use to
immediate or local usefulness? Did it
conduct and disseminate their work, enabling
provide a venue for information sharing?
students to “do” mathematics.
Did it help students practice the work of
scientists?
Did technology use assist students in
Students use e-mail or list-servs to communicate with
working together? Did it improve their
each other or with professionals about a lesson or
ability to access and share unique or
project. Students use technology to access
specialized information that could
information that they will then share with each other to
contribute to completion of the group’s
improve understanding of course concepts or content.
task? Did it allow for review and
Students contribute to a shared database from which
questioning among all students?
all students work to see patterns and make sense of
data.
Did the teacher manage classroom
Students understand how to use the technology and
activities in ways that engaged all
proceed to use it as intended to support the lesson. If
students in the use of technology to
instruction is needed in its use, it is handled effectively
support learning of the lesson?
and efficiently by the teacher or other students. If
students have to take turns using technology, there are
other tasks to perform while waiting.
Did the teacher operate the technology
effectively? Did the teacher problem solve
or adapt if technology failed? Did the
teacher explain the benefits of technology
use in engaging students or assisting them
in learning lesson concepts?

The teacher clearly explains the steps and/or rationale
for technology use. Usage questions are quickly
answered. If the technology isn’t working properly, the
teacher can fix it or suggest an alternative approach to
continuing work on the task. The benefits of using
technology have been carefully thought out and are
explained to students.
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APPENDIX F
INTERVIEW PROTOCOL
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APPENDIX F. Interview protocol, probing questions included.

1. (Experience) How long and in what capacity have you been in education?
2. (Experience) What subject area/grade level do you teach?
3. (PD) Was your goal met in the place-based professional development?

4. (Efficacy) To what extent can you make your expectations or information clear to
your students?
5. (Efficacy) How much can you do to improve the understanding of a student who
is failing?
6. (Efficacy) How much can you do to get through to the most difficult students?
7. (Efficacy) Please tell me how you feel about teaching in general.

8. (PD) Have you used place-based methods in teaching prior to the training?
(If so, please describe the process).
9. (PBE) What interests you in terms of using place-based methods in your own
teaching?
10. (PBE, PD) What do you do with your students that represents place-based learning?
What does that look like? How has that process changed?

11. (PD) What, if anything, do you find challenging about using PBE?
(Why?)
12. (PD) Describe the local support you have with the use of place-based methods.

13. (Efficacy, PD) What experiences contribute to your confidence in implementing a
place-based lesson?
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14. (PD, PBE) How or in what ways do place-based methods impact your teaching?
(How is this different from your teaching prior to your place-based training?)
15. (PBE) How would you describe your attitude toward place-based education in
regard to its role in science education as an instructional tool?
(How is this different from your attitude prior to your place-based training?)
16. (PBE) Do you feel place-based methods engage students more so than other
instructional methods?
(Why or why not?)
17. (PBE) What more can you tell me about your experiences with the use of placebased methods?
18. (Efficacy) What more can you tell me about your feelings about teaching science,
in general?
19. (PD) What more can you tell me about how your teaching has changed in the past
year?
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APPENDIX G
UPDATED OBSERVATION DEBRIEFING FORM
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FOR USE ONLY BY THOSE WHO HAVE COMPLETED CERTIFIED TRAINING
This form is only one component of a comprehensive lesson observation system.
SAMPI—WESTERN MICHIGAN UNIVERSITY
K-12 LESSON OBSERVATION DEBRIEFING FORM—PLACE-BASED
VERSION
Complete this form using the observer's notes and information from the pre- and post-observation
interviews. Use the “Definitions of Indicators” tool as a reference. Complete as soon after the observation
session as possible.
DATE OF OBSERVATION

OBSERVER

TIME OF OBSERVATION: Start
Class

End

GRADE LEVEL

No. Students in

Place-Based Indicators:
* PB lessons should include a majority of these components
Thematic
Student interest
Set in place
Active, problem solving
Teacher-student interaction
Student-student interaction
Student community interaction
Authentic engagement in the place
Content, standards aligned
Environmentally focused

INFORMATION ABOUT THE SCIENCE LESSON AND CLASSROOM
1. Secondary subject matter of the lesson:  Mathematics  Social Studies  Language Arts
 Other. Please describe:
2. In a few sentences, describe the lesson observed—objectives, primary activities, where this lesson fits in
the overall unit of study.
If a Social Studies
If Language Arts
Description:
lesson, what general
lesson: What did you
area:
observe?
 History  Geography
 Economics
 Civics/Political Science

 Entire class only
 Subgroup only
 Multiple subgroups

3. Indicate MAJOR ways that student activities were conducted over the entire course of the lesson.
 Whole group activity

 Small group activity  Pairs of students  As individuals
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4. Rate the setting of the lesson relative to how well it facilitates student, community and teacher
interactions.
1

2

3

4

5

6

Inhibits interactions

7
Facilitates interactions

5. Indicate the primary intended purpose(s)—not specific objectives—of this lesson based on the pre- and
post-observation interviews and what's learned during the observation.
Identify prior student knowledge
Introduce new concepts
Develop understanding of concepts
Review concepts
Learn processes/skills related to the subject matter
Learn vocabulary/specific facts
Show how a concept applies in the real-world
Develop appreciation for the core ideas of the
subject matter of the lesson
 Develop awareness of contributions of experts in the
subject matter from diverse backgrounds
 Other. Describe:









If a Language Arts lesson, check all that apply:
 Identify prior student knowledge
 Introduce/practice word recognition
strategies
 Introduce/practice comprehension
strategies
 Vocabulary development
 Development of spelling strategies
 Handwriting practice
 Composition
 Grammar
 Assessment of reading skills
 Assessment of writing skills
 Development of oral presentation
skills
 Other. Describe:

If a Social Studies lesson, also check any of the following that apply:
 Develop respect for democratic values
 Conduct a social science investigation
Analyze public issues



6. Briefly describe the instructional materials used in the lesson (e.g., data collection tools, textbooks,
modules, kits, software, web-based materials, equipment/supplies, audio-visuals). Give specific
names/publishers of materials being used if available.

KEY ELEMENTS OF THE LESSON
In this section, rate each of the indicators or answer the questions in four areas: planning/organization,
implementation, content, and classroom culture. Note that any single lesson may not provide enough
evidence for every indicator or question. In that case, check the DON'T KNOW box (but only as a last resort).
Note any other indicators you consider important to the lesson. Use the "Definitions of the Indicators" tool
for clarification.

PLANNING/ORGANIZATION OF THE LESSON
1. Does the lesson come directly from a pre-packaged program (i.e., kit, text series,
modules, web-based program) with very few teacher modifications?

Yes

No

Don't
Know
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If yes, name of program and specific lesson.
2. Rate the adequacy of classroom resources (supplies, equipment) to support the lesson.
1

2

3

4

5

6

Few resources

7
Many resources

Supporting evidence for rating:
3. Indicate MAJOR ways that student activities were conducted over the entire course of the Page 3 of 7
lesson.
 Whole group activity  Small group activity  Pairs of students  As individuals
If yes, what is the evidence?
4. Was the lesson organized to provide substantive student-student interactions?

Yes

No

Don't
Know

Yes

No

Don't
Know

Yes

No

Don't
Know

Yes

No

Don't
Know

If yes, what is the evidence?

5. Were investigative tasks essential elements of the lesson plan (e.g., manipulation of
information to help make sense of content, elements of problem-solving situations,
connections to real-world experiences)?
If yes, what is the evidence?

6. Was the lesson organized so that it appropriately addressed students' experiences,
developmental levels, preparedness, and/or learning styles?
If yes, what is the evidence?

Planning and Organization Continued . . .
7. Was the lesson organized so that it appropriately addressed issues of access, equity,
and/or diversity?
If yes, what is the evidence?
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8. Were adequate precautions taken and procedures incorporated to assure student
safety in conducting the lesson?

Yes

No

Don't
Know

Yes

No

Don't
Know

If yes, what is the evidence?

9. Did the lesson incorporate student and/or teacher use of technology (i.e., computers,
video/digital cameras, monitoring equipment, calculators)?

Note: If incorporation of technology was a major part of the lesson, complete the TECHNOLOGY TO
SUPPORT THE LESSON section on PAGE 12 of this form.
10. Other comments about lesson planning/organization or other indicators of importance.
Specifically, how did the lesson incorporate components of place-based learning; community
engagement, resource use, application of student centered and community oriented
components?
IMPLEMENTATION OF THE LESSON Page 4 of 7
11. The teacher appeared confident in facilitating this lesson.
1

2

3

4

5

6

Limited confidence

7
Great confidence

Supporting evidence for rating:
Don’t Know

12. Periods of teacher-student interaction were probing and substantive (questioning and dialog
emphasized higher-order thinking and deep understanding and exposed students' prior knowledge).
1

2

3

4

5

6

Weak student-teacher
interaction

7
Strong student-Teacher
interaction

Supporting evidence for rating:
Don’t Know

13. Classroom management was effective in engaging students in the lesson.
1

2

3

Limited effectiveness

4

5

6

7
Very effective

Supporting evidence for rating:
Don’t Know
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14. The pace of the lesson was appropriate for the developmental levels of the students.
1

2

3

4

5

6

Poorly paced

7
Well paced

Supporting evidence for rating:
Don’t Know

15. Periods of student-student interaction were focused on pertinent lesson content and enhanced
individual understanding of it.
1

2

3

4

5

6

Interaction
not productive

7
Interaction
very productive

Supporting evidence for rating:
Don’t Know

IMPLEMENTATION CONTINUED
Page 5 of 7
16. The lesson was organized so there was adequate time for students and/or the teacher to reflect on the
lesson and its content.
1

2

3

4

5

6

Little or no time
devoted to reflection

7
Considerable time
devoted to reflection

Supporting evidence for rating:
Don’t Know

17. The lesson was organized so there was adequate time for wrap-up and closure of the lesson.
1

2

3

4

5

6

Little or no time
devoted to closure

7
Considerable time
devoted to closure

Supporting evidence for rating:
Don’t Know

18. Other comments about lesson implementation or other indicators of importance.
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OVERALL RATING FOR IMPLEMENTATION OF THE
PLACE-BASED LESSON
The overall rating represents the observer’s best summary judgment of the appropriateness and quality of
the lesson IMPLEMENTATION. Overall ratings are not necessarily intended to be the numerical average of
the ratings of the indicators for Implementation of the Lesson. There may be other factors that influence an
overall rating.
1

2

3

4

5

6

Implementation of the lesson
not at all consistent with best
practice in standards-based
inquiry-oriented teaching and
learning

7
Implementation of the lesson
very consistent with best
practice in standards-based
inquiry-oriented teaching and
learning

CONTENT OF THE LESSON
1. The content of the lesson was important and worthwhile.
1

2

3

4

5

6

Trivial content

7
Important content

Supporting evidence for rating:
Don’t Know

2. Students were intellectually engaged with important ideas related to the focus of the lesson.
1

2

3

4

5

6

Limited engagement

7
Significant engagement

Supporting evidence for rating:
Don’t Know

3. The subject matter was portrayed as a dynamic body of knowledge enriched by conjecture, investigation,
analysis, and/or proof/justification.
1

2

3

4

5

6

Limited portrayal

7
Strong portrayal

Supporting evidence for rating:
Don’t Know

4. The teacher showed an understanding of the concepts and content that were the focus of the lesson and
the topical/conceptual area being addressed by the lesson.
1

2

3

4

5

6

7
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Limited understanding

Strong understanding

Supporting evidence for rating:
Don’t Know

5. The lesson included connections between concepts/content in this lesson and/or previous or future
lessons in the overall unit or topic being addressed.
1

2

3

4

5

6

7

Weak connections

Strong connections

Supporting evidence for rating:
Don’t Know

CONTENT CONTINUED . . .
Page 7 of 7
7. The lesson incorporated applications of the content/concepts of the lesson to real-world situations.
1

2

3

4

5

6

7

Limited applications

Strong applications

Supporting evidence for rating:
Don’t Know

OVERALL RATING FOR CONTENT OF THE LESSON
The overall rating represents the observer’s best summary judgment of the appropriateness and quality of
the lesson CONTENT. Overall ratings are not necessarily intended to be the numerical average of the ratings
of the indicators for Content of the Lesson. There may be other factors that influence an overall rating.
1
Insignificant or trivial content
addressed in the lesson

2

3

4

5

6

7
Significant content consistent
with standards and
benchmarks addressed in this
lesson
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APPENDIX H
SAMPI APPROVAL LETTER
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APPENDIX I
NVIVO 10 ANALTYIC STRATEGY
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APPENDIX H: NVivo 10 Analytic Strategy.
In order to enhance the rigor of this study, an overview of the analysis process is
guided by Yin (2003, 2009). According to Yin (2003), the goal of analysis is the
building of an explanation or answers to the research questions, based on evidence. The
evidence is determined by the sources of data, depicted in Figure 4. The steps in this
process as they pertain to this study include:
1.

Teacher and researcher reflections were hand-written. Six verbal, initial
interviews were recorded using Dragon Naturally Speaking and then
transcribed to elucidate reflections and make the nuances more
accessible in written presentation and to maintain researcher contact
with the data. These interviews were studied for nuances of language,
inflection, and speech patterns in discussions of place-based education
and its interaction with teacher efficacy by examining them line by line,
using colors to develop patterns as they emerged from the reading.

2.

Six observations, totaling 14 hours, were recorded using Dragon
Naturally Speaking and then transcribed. After the transcription was
complete, accuracy was confirmed through discussion with the
participants and interrater reliability with two qualified individuals who
reviewed the transcripts and transcriptions.

3.

Cross-checking codes: Codes were cross-checked in a systematic
manner by participants and interraters so that validity and reliability of
coding was assured. The interraters are a colleague who works in the
education department and holds and PhD in Science Education and
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Evaluation and a colleague who holds an Ed D and is the director of a
place-based program.
4.

Post-observation interviews asked respondents for confirmation of
behaviors that are self reported, such as clarifying specific examples of
behaviors that support assertions by the participant being interviewed.
Member checking was conducted by verbally confirming the researcher
perspective with participants in a follow up interview.

Coding. Coding is a process of organizing the data and discovering patterns
within the structure of the study. Coding is at the heart of qualitative research because it
is during this process that the data provide answers to the research questions (Merriam ,
2009). The first step in coding is to read through the research questions (Yin, 2009) to
highlight the design of the study and to allow the research questions to guide the process.
Farah (2011) suggests the use of “message units” (Yin, 2003) which for this study align
with the concept of efficacy as seen in Figure 1 and address the research questions. These
message units are the codes which can be words, phrases, numbers or a combination of
these (Merriam, 2009). Message units that were expected to emerge from this study as a
result of the literature review (Farah, 2011) include personal codes (“attitude, stress,
scares”), mastery (“often, learn, use, experiment”), behavioral (“risk-taker, innovative”)
and environmental (“support, time, opportunities”) codes. Codes also include items such
as years of teaching experience, gender, etc.
The process for identifying codes included examining the transcribed or written
data line by line and the use of colors to code each message unit, eventually moving the
coded data into categories as they align with Farah’s (2011) suggested use of efficacy
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concepts. An open coding process was used to allow the data to emerge as the study
progressed and to enable me to look for units of meaning that appeared frequently and
related to the research questions. Merriam (2009) suggests open coding, being mindful of
the fact that the data for this study is expansive.
Coding software, NVivo 10 assisted in the storage and management of data. A
disadvantage of using the software is that it separates the researcher from the data and
may, when used inappropriately, limit personal contact with the data, but advantages of
using management software is that it allows the researcher to store and efficiently
organize the vast amount of data emerging from a study such as this. It is not intended to
replace the researcher’s relationship to and analysis of the data (Merriam, 2009),
however. The codes were revised and constantly reviewed as more text was examined.
Trends and repeating units were examined and compared throughout the process. This is
useful when attending to differences that might exist such as the levels of experience of
the teachers.

